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FOREWORD

This report documents the results of scale factor and
noise performance tests of three Bendix Corporation Rate
Integrating Gyroscopes which were part of a Rate Gyro
Assembly (RGA) to be used on the Space Telescope Pointing and
Control System. Two gyros were standard Bendix models, while
the third used a low-viscosity flotation £fluid. The tests
were performed by the Central Inertial Guidance Test Facility
(CIGTF) , Holloman Air Force Base, New Mexico. The
responsible development agency (RDA) was the National
Aeronautics and Space Administration (NASA), Marshall Space
Flight Center (MSFC), Huntsville, Alabama, which provided
reimbursable funds under JON: 921ENDI1O. The tests were
conducted during June 1980, and the results are presented as
Power ©Spectral Density (PSD) plots across the frequency band
of interest.

This report was prepared by Mr. Robert Kim, Test

Engineer, and 1Lt John Hoffman, Test Director.
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SUMMARY

Three Bendix Corporation gyroscopes in a Rate Gyro
Assembly (RGA) were tested at the Central Inertial Guidance
Test Facility (CIGTF), 6585th Test Group, Holloman Air Force
Base, New Mexico, from 29 May through 19 June 1980, for the
National Aeronautics and Space Administration (NASA),
Marshall Space Flight Center (MSFC), Huntsville, Alabama.

The purpose of the tests was to characterize the noise
performance of each gyro in the RGA in the frequency range of
0.01 Hz to 20 Hz. Gyro noise performﬁnce was then compared
with seismic activity and previous results from Bendix.
Corporation testing.

Eight-point tests were performed to obtain scale factors
which were used to scale the Power Spectral Density (PSD)
data. The PSD test series consisted of 1, 2.5, 5, 40, and
180 minute tests under various operating conditions (wheels
on and off, 1low and high rate modes, and horizontal and
vertical output axis orientations).

The data are presented as PSD plots in the frequency
domain. These results show a negligible seismic contribution

and are comparable with data obtained at the Bendix test

facility.
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1. INTRODUCTION

Laboratory tests of the Bendix Corporation Rate Gyro

Assembly (RGA) were reqguested by the National Aeronautics and
Space Administration (NASA), Marshall Space Flight Center
{MSFC), Huntsville, Alabama, on 19 June 1979. The RGA is part
of the Pointing and Control System for the Space Telescope
(ST) project developed by NASA and Lockheed Missile and Space
Company (LMSC).

In accordance with AFSC Supplement 1 to AFR 80-14,
the Central Inertial Guidance Test Facility (CIGTF), 6585th
Test Group, Holloman AFB, New Mexico, documented this test
program in a Test Directive dated 13 Feb 80, and in a
Statement of Capability dated 5 Mar 80. The project was
assigned JON: 921END10, and testing began in May 80.

This report documents the results of testing three
Bendix gyros in the RGA.

The gyro and its support equipment are UNCLASSIFIED

i a1 TS PSRV

to both physical and visual access. All test procedures,

schedules and data are UNCLASSIFIED.

A TR, Ay il e

v 1.2 Test Objectives

;;;-E;;E-;;;;;;ives were as follows:
{ a. To characterize the noise performance of the RGA
‘{ in the frequency range of 0.01 Hz to 20 Hz.

b. To compare the results with those from previous

testing performed at the Bendix test facility.

c. To compare the performance of the standard

11
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S Gy

Bendix gyroscopes with that of the low-viscosity gyroscope.

1.3 Test History

27 May 80 - Test Support Equipment arrived.

28 May 80 - Test Support Equipment set up and checked
out. Rate Gyro Assembly arrived.

29 May 80 - Manufacturer's checkout tests began.

2 Jun 80 - Eight-position tests and scale factor tests
began.

4 Jun 80 - Rate Gyro Assembly and Test Support Equipment
moved to the Advanced Inertial Test Labora-
tory.

5 Jun 80 - Drift tests began.

19 Jun 80 - Test Support Equipment packed and shipped.

Rate Gyro Assembly packed and hand carried
to Bendix plant,.

2. TEST ITEM DESCRIPTION

;;;;---;;;;Z;;—_—g;;;fly provides an operational and
functional description of the Rate Gyro Assembly. This
information was obtained primarily from the Bendix ST/RGA
System Description; MT-41, 023; 26 March 1979.

2.1 General Description

;;;——;a;-—;;——;——;;rapdown reference gyro package

designed to meet the requirements of the pointing and control
system which is part of the NASA/LMSC Space Telescope. 1t is
composed of two separately packaged subassemblies designated
as the Rate Sensor Unit (RSU) and the Electronics Control
Unit (ECU). The RGA senses vehicle motion utilizing two size
64 Permanent Magnet Rate Integrating Gyros (64 PM RIG) to

provide two channels of digital attitude and analog rate

information. Each channel operates in a Pulse Rebalance Loop

12
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(PRL) that uses digital electronics in a
binary-forced-limit-cycle design approach. This technique
provides digitizing of sensor output for computer interface.

In addition to the two gyros normally contained in
an RGA, a third gyro with a lower viscosity fluid was also
tested. This Low Viscosity Gyro (LVG) wuas mounted on the
fixture in the same orientation as the Channel 2 gyro and was
connected in place of the Channel 1 gyro at the rate sensor
(R/S) —connector. The lower viscosity fluid allowed the gyro
to be servoed by a PRL with less gain., Lower electronic gain
in the loop should cause less noise ¢ .2 output, since any
noise produced by the gyro would not be amplified as much as
it would by a higher gain loop.

2.2 Operational Description

;;;—-;;;;;;;;--;;;—_E;;trol System accomplishes the
stabilization and control of the ST spacecraft., The RGA
forms an integral part of this system's sensor complement and
will provide for short term attitude reference. Three RGA
assemblies are present onboard the ST spacecraft; each
containing two reference channels. Each channel is separate,
except for the interface between reference clocks, of which
either or both can operate at one time. Since the channels
are separate, a failure in one will not result in a failure
of the other. ‘
2.3 Functional Description

The RSU consists of two 64 PM RIG Gyro Rate Sensors,

each having pulse rebalance loop electronics integral within

13
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the overall rate sensor dimensions. These electronics are
localed  on the  signal guenerator end ot the gyro and take

advantage of its controlled temperature to provide a stable
environment. Each of the rate sensors 1is functionally
interchangeable. A gyro electronics card is provided for
each channel and serves as an interface driver and receiver
between the ECU and the rate sensors.

The system operates in the following manner:
precessional torques due to sensed rates generate an error
signal at the output of the signal generator in the form of
an amplitude modulated signal. This signal is then
demodulated to a magnitude which is proportional to the gyro
float displacement in the analog portion of the servo
amplifier. In the digital section, the signal is added to a
sawtooth waveform which 1is then used to generate a pulse
width modulated signal. Based on this digital signal, the
rebalance torque is generated, as well as the output rate
signal.

A Dblock diagram of the system is shown in Figure 1,
The Gyro Electronics Card produces the signal generator
excitation and provides ©power regulation for the RSU, and
contains the necessary drivers and receivers to interface the

rate sensor to the ECU.

14
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The ECU consists of two independent sets of control
electronics containing the following cards for each channel
(eight total): Gyro Support Card, Timing Card, Power Supply .
Card and Temperature Controller Card.

The Gyro Support Card drives the spin motor and
suspension system and provides most of the telemetry
functions and output signals. All timing signals are 1
generated on the timing card which provides for
cross-strapping (interface) with the Channel 2 clock. The
Power Supply Card provides all DC power to the ECU and RSU.
The Temperature Controller Card provides the stable operating
temperature to the gyro and selects either the normal or
backup temperature control sensor.

3. TEST EQUIPMENT

Mounting fixtures were supplied by Bendix to
interface the RGA to the testbeds and provide the necessary
orientations. RGA tests were performed using the testbeds
| described below.
3.1.1 Precision Position Table
;——_5;;;;__‘;:;55———;;;— bearing rate and
) positioning table 1located on an isolated pad in the CIGTF
) Gyroscope Laboratory, Bldg 1265, was used to conduct the
' eight-position and scale factor tests.
3.1.2 1Isolated Test Pad i

The drift tests were conducted on a mounting .

. plate attached to an 1isolated test pad in Room 13 of the




CIGTF Advanced Inertial Test Laboratory, Bldg 1256. This pad
was instrumented with tiltmeters, seismometers, and an
ambient temperature monitor.
3.2 Test Support Equipment
Bendix supplied all necessary test support equipment
and personnel to operate and control the RGA.
3.3 Data Acquisition Equipment
;——;1;;;—-;;;;;;;-;;-;;;_-data acquisition equipment
for RGA testing is shown in Figure 2, It consisted of two

parts, one supplied by Bendix, the other supplied by CIGTF.

Table 1 lists the CIGTF equipment which was used.
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TABLE 1.

Autonetics

Electrotechnical Lab

USAF Sieler Laboratory

Rockland

Analogic

Hewlett-Packard
Hewlett-Packard
Hewlett-Packard
Harrel

Hewlett-Packard

CIGTF EQUIPMENT

816

AN5800

2100
7970E
2600A

CIZ207A

2-Axis Tiltmeter

Portable Seismic Mon-~
itor (PRM) Sensors

PSM Electronics

Multichannel Low Pass
ilter

Analog-to-Digital
Converter

Minicomputer

Digital Tape Unit
Terminal

Temperature Indicator

CIGTF Central Minicomputer
System

19




The gyro output data were acquired wusing a
contractor-supplied Bendix 9000 minicomputer. Paper tape was
used to transfer the gyro data to the CIGTF data reduction
computer.

The CIGTF data acquisition system recorded the
tiltmeter, seismometer, and temperature data on magnetic
rape. The seismic, tilt, and temperature information was
filtered with a multichannel programmable low-pass filter and
algitized at the various accumulation frequencies, using a 15
bit analog-to-digital converter (ADC). The data were then
written on magnetic tape and transferred to the data
reduction computer.

3.4 Data Reduction Equipment

;;E;‘;;;;;;;;;‘;;;-;;;;;plished on the CIGTF central
minicomputer system which wuses &a Hewlett-Packard 1000
Floating Point Processor. All data reduction software was
developed at the CIGTF. These programs implement a Fast
Fourier Transform and all computations are made in double
precision (four 16-bit words per data point).

4, TEST AND ANALYSIS PROCEDURES

e e - o —— - -~ — — ———— e - -

An eight-position test was conducted to determine
the low rate scale factor and g--sensitive drift coefficients
for the RGA Channel 1 and Channel 2 gyros. A two-position

test was used to obtain high rate scale factors for Channels

1 and 2 and also high and low rate scale factors for the LVG.




4.1.1 Eight-Position and Scale Factor Test Pro-

e o - v - - — P = m - - - R = = e = - - W - —

cedures

——————— The RGA was mounted on a precision angle
fixture which was adapted to the Goerz T-500 rate and
position table. It was turned on in the low rate mode and
allowed to stabilize overnight. With the table spin axis
parallel to local vertical, the angle fixture placed the spin
axis (SA) of Channel 1 down and the SA of Channel 2 up, so it
was not possible to obtain the same orientations for both
gyros.

Each axis was placed 1in the orientations
shown in Tables 2 and 3, by rotating the table top and
tilting about the horizontal axis,. Data were acquired from
the teletype printout of a 15-minute bias test after allowing
time for the output axis (OA) slew transient to decay.

After the above tests were completed, the
angle fixture was removed and the RGA and LVG were mounted
directly on a flat bolt hole adaptor plate on the T-500 table
with the OA's horizontal. Input Axis (IA) north and IA south
orientations were then used to obtain high and low rate scale
factors for the LVG. Data were taken at each position for 15

minutes, using the bias test program.

21




TABLE 2. CHANNEL 1 ORIENTATIONS

________________________________ 1
Channel 1 - Low Rate Mode - Eight-Position Test ’
Position Spin Axis Input Axis Output Axis
1 Down North East
2 Down East South
3 Down South West
4 Down West North
5 North East Down
6 North Down West
7 North West uUp
8 North Up East
Channel 1 - High Rate Mode - Scale Factor Test
? Position Input Axis .
E __________________
; 1 North
E 2 South

22




! TABLE 3. CHANNEL 2 ORIENTATIONS

———— . —— o~ — " —— - ——————— — ———

Channel 2 - Low Rate Mode - Eight-Position Test
, Position Spin Axis Input Axis Qutput Axis
1 Up South East
2 Up West South
3 Up North West
4 Up East North
5 North East Down
6 North Down West
7 North West Up
1
8 North Up East
Channel 2 - High Rate Mode - Scale Factor Test
Position Input Axis
1 North
2 South

23




gyro is as follows:

SN =

where

| eight orientations

1.
2.
) 3.

; 24

Eight-Position and Scale Factor Test Analysis

4.1.2

The performance equation which models the

2 2
Op *+ Djap + Dgay + Dgag + Dyjap + Dggag
* Dro213 * Prsapdg + Dpsdpls + vp

Gyro torquer output (Pulses Per Second (PPS))
Gyro axis torquer scale factor (Deg/Hr/PPS)
Gyro drift coefficient

Acceleration, with respect to inertial space, of the
gyro case along the input axis (g)
Acceleration, with respect to inertial space, of the
gyro case along the output axis (g)
Acceleration, with respect to inertial space, of the

yro case along the spin axis (q)

Angular velocity, with respect to inertial space, of
the gyro case about the input axis (Deg/Hr)

IA misalignment about a vertical axis

1A misalignment about a horizontal axis

The equations for the gyro output at each of the

for Channel 1 follow:

SN] = DF'DS + wy cosé

SN2 =D -Ds + Wy sing

SN3 = DF'DS Wy cosd
SNy = Dg-Dg - wy, sind
SN5 = DF-D0 - wy sing
SN6 = DF-DI - wy C0s3
SN, = Dp#Dy + Wy sing

SN8 = DF+DI + wy COS)

B T ar—— ey




where

= The horizontal component of earth rate at the test
site latitude = 12.595672 Deg/Hr

wy = The vertical component of earth rate at the test site
latitude = 8.14556175 Deg/Hr
Equations 1-4 can be combined to give:
ZwH ‘
/ (Mg=N3)% + (Ny-Ny)2

S (N,=N,) NA-N
_os=] 2 4 n -11727 "4
8§ = sin [———?ag———} or 6§ = tan [N;:NE}

Dg-Dg (1-4) =S (Ny + N, + Ny + Ny)/4

S =

Equations 5-8 yield the following:

Dp =S (N5 +Ng + Ny + No)ra

v

The Channel 2 eight-position test data were analyzed
in a similar manner; however, the equations were different
since the orientations were not the same.

The high rate scale factor for Channels 1 and 2, and
the high and 1low rate scale factors for the low viscosity
gyro were determined by dividing the known difference in
earth rate by the change in gyro output from the IA north
orientation to the IA south orientation.

4.2 Drift Tests
Bgzgzu—;;;;s were performed to characterize the RGA

output noise in the frequency range from 0.01 Hz to 20 Hz in

a quiescent environment. These tests were the primary




objective of the test program.
d.2.1 Drift Test Procedure

;;;—5;;;;—;;;;;~;;;; conducted on an isolated
test pad in Room 13 of the Advanced Inertial Test Laboratory,
Bldg 1256. The RGA was mounted, turned on, and allowed to
stabilize. Gyro data were taken using the drift test program
with various accumulation times and numbers of points. Table
4 shows the specific conditions of each test.

The drift tests were conducted with the
wheels either enabled or off, with the gyro in the low or
high rate mode, and in both the OA horizontal and OA vertical
orientations. They were also run with the Channel 1 gyro off
and with the LVG substituted in place of the Channel 1 gyro.

On the ninth day of testing (17 Jun), the two
cables were swapped between the RSU and the ECU channels at
the RSU/ECU connectors (shown in Figure 1). On the tenth
day, the cables were swapped back and the rate sensors (R/S)
were swapped by exchanging R/S connectors inside the RSU (as
shown 1n Figure 1) between Channel 1 and Channel 2.

Run 9-9X on 17 June was conhducted immediately
after the Channel 2 heater was turned off to determine the
effect of temperature instability on the noise level.

On 19 June, the OA vertical orientation was

repeated for two tests to confirm a bandwidth problem

discovered on 11 June.




TABLE 4. DRLIFT TEST CONDUTIONG
Chan- Time (Min)/
nel Accumul a-
Date Recor~ tion (Sec)/
(1980) Run # Orientation ded Status $# of Points
5 Jun 1-1 OA~H IA-E/W 1 CH1=CH2= 5/.025/12000
ON/LO/EN
5 Jun 1-2 OA-H IA-E/W 2 CH1=CH2= 5/.025/12000 {
ON/LOG/EN
5 Jun 1-3A OA-H IA-E/W 1 CHl1=CH2= 2.5/.025/6000
ON/LO/EN
5 Jun 1-3B OA-H IA-E/W 2 CHl1=CH2= 2.5/.025/6000
ON/LO/EN
5 Jun 1-4 OA-H IA-E/W 1 CH1=CH2= 1/.005/12000
ON/LO/EN
S Jun 1-5 OA-H IA-E/W 2 CH1=CH2= 1/.005/12000 4
ON/LO/EN
5 Jun 1-6 OA-H IA-E/W 1 CH1=CH2= 40/.2/712000
ON/LO/EN
5 Jun 1-7 OA-H IA-E/W 2 CH1=CH2= 40/.2/12000
ON/LO/EN
5 Jun 1-8 OA-H IA-E/W 1 CH1=CH2= 180/1/10800
ON/LO/EN
: S Jun 1-9 OA-H IA-E/W 2 CHl=CH2= 180/1/10800
ON/LO/EN
. 6 Jun 2-1 OA-H IA-E/W 1 CH1=CH2= 5/.025/12000
, ON/HI/EN
' 6 Jun 2-2 OA-H IA-E/W 2 CH1=CH2= 5/.025/12000
) ON/HI/EN
?‘ 6 Jun 2-3A OA-H IA-E/W 1 CH1=CH2= 2.5/.025/6000
' ON/HI/EN
6 Jun 2-3B OA-H IA-E/W 2 CH1=CH2= 2.5/.025/6000
ON/H1/EN
27
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Jun

Jun

Jun

Jun

Jun

Jun

Jun

Jun

Jun

Jun

Jun

Jun

TABLE 4 (CONTINUED)
Chan-
nel
Recor-
Run # Orientation ded Status
2-4 OA-H IA-E/W 1 CH1=CH2=
ON/HI/EN
2-5 OA-H 1A-E/W 2 CH1=CH2=
ON/HI/EN
2-6 OA-H IA-E/W 1 CH1=CH2=
ON/HI/EN
-7 0a-H IA-E/W 2 CHl1=CH2=
ON/HI/EN
2-8A OA-H IA-E/W 1 CH1=CH2=
ON/HI/EN
2~-8B OA-H IA-E/W 2 CH1=CH2=
ON/HI/EN
3-1 OA-H IA-E/W 1 CH1=CH2=
ON/LO/OFF
3-2 OA-H IA-E/W 2 CH1=CH2=
ON/LO/OFF
3-3A O..-H IA-E/W 1 CH1=CH2=
ON/LO/QFF
3-3B6 0OA-H IA-E/W 2 CH1=CH2=
ON/LO/OFF
3-4 OA-H IA-E/W 1 CH1=CH2=
ON/LO/OFF
3-5 OaA-~-H IA-E/W 2 CH1=CH2=
ON/LO/OFF
3-6 OA~H IA-E/W 1 CH1=CH2=
ON/LO/OFF
3-7 OA~H IA-E/W 2 CH1=CH2=
ON/LO/OFF

28

Time (Min)/
Accumul a-

tion (Sec)/
$ of Points

———— o —  —

1/.005/12000

1/.005/12000

40/.2/12000

40/.2/12000

180/2/5400

180/2/5400

5/.025/12000

5/.025/12000

2.5/.025/6000

2.5/.025/6000

1/.005/12000

1/.005/12000

40/.2/12000

40/.2/12000

i ramiim s 2 b < . et

PP,




Date
(1980) Run #

TABLE 4 (CONTINUED)

—— - —— g - ——

10 Jun

10 Jun

10 Jun

10 Jun

10 Jun

10 Jun

10 Jun <4 3A

10 Jun

4-8B

11 Jun

5-1

11 Jun

OA-H

OA-H

OA-H

OA-H

OA-H

OA-H

OA-V

OA-V

IA-E/W

IA-E/W

IA-E/W

IA-E/W

IA-E/W

IA-E/W

IA-E/W

IA-E/W

IA-E/W

IA-E/W

CH1 IA N

CH1 IA N

- - ——

CH1=CH2=
ON/LO/OFF

CHl=CH2=
ON/LQ/OQFF

CH1=CH2=
ON/HI/OFF

CH1=CH2=
ON/HI/OFF

CH1=CH2=
ON/HI/OFF

CH1=CH2=
ON/HI/OFF

CHl=CH2=
ON/HI1/OFF

CH1=CH2=
ON/HI/OFF

CH1=CH2=
ON/HI/OFF

CHl=CH2=
ON/HI/OFF

CH1=CH2=
ON/HI/OFF

CH1=CH2=
ON/HI/OFF

CH1l=CH2=
ON/LO/EN

CH1=CH2=
ON/LO/EN

Time (Min)/
Accumul a-

tion (Sec)/
# of Points

180/2/5400
180/2/5400

5/.25/12000

5/.25/12000

2.5/.025/6000

2.5/.025/6000

1/.005/12000

1/.005/12000

40/.2/12000

40/.2/12000

180/2/5400

180,/2/5400

5/.025/12000

5/.025/12000




|
TABLE 4 (CONTINUED)
Chan- Time (Min)/
nel Accumul a-
Date Recor- tion (Sec)/
(1980) Run # Orientation ded Status # of Points
11 Jun 5-3A OA-V CHl IA N 1 CHl=CH2= 2.5/.025/6000
ON/LO/EN
11 Jun 5-3B OA-V CH1l IA N 2 CHl=CH2= 2.5/.025/6000
ON/LO/EN
11 Jun 5-4 QA-V CH1 IA N 1 CH1=CH2= 1/.005/12000
ON/LO/EN
11 Jun 5-5 OA-V CH1 IA N 2 CH1=CH2= 1/.005/12000
ON/LO/EN
12 Jun 6-1 OA-V CH1 IA N 2 CH1 OFF/ 5/.025/12000
CH2/0N/LO/EN
12 Jun 6-2 OA-V CHl1 IA N 2 CHl1 OFF/ 1/.005/12000 j
CH2/0ON/LO/EN :
12 Jun 6-3 OA-V CH1 IA N 2 CH1 OFF/ 40/.2/12000
CH2/0ON/LO/EN
12 Jun 6-4 OA-V CH1 IA N 2 CH1 OFF/ 180/.2/5400
CH2/0N/LO/EN
. 13 Jun 7-1 OA-H IA-W LVG LVG=CH2= 5/.025/12000
ON/LO/EN
13 Jun 7-2 OA-H IA-W 2 LVG=CH2= 5/.025/12000
ON/LO/EN .
1
. 13 Jun 7-3  OA-H IA-W LVG LVG=CH2= 1/.005/12000 “
\ ON/LO/EN
’ 13 Jun 7-4  OA-H IA-W LVG LVG=CH2= 40/.2/12000
, ON/LO/EN
!
t 13 Jun 7-5 OA~H IA-W LVG LVG=CH2= 180/2/5400
’f ON/LO/EN
' *
16 Jun 8-1 OA-H IA-W LVG LVG=CH2= 5/.025/12000
ON/LO/OFF




16

16

17

17

17

17

17

17

17

17

17

17

Jun

Jun

Jun

Jun

Jun

Jun

Jun

Jun

Jun

Jun

Jun

Jun

OA-H

OA-H

OA-H

OA-H

OA-H

OA-H

TABLE 4 (CONTINUED)
Chan-
nel
Recor-
ded Status
IA-W 2 LVG=CH2=
ON/LO/OFF
IA-W LVG LVG=CH2=
ON/LO/OFF
IA-W LVG LVG=CH2=
ON/LO/OFF
IA-W LVG LVG=CH2=
ON/LO/OFF
IA-E/W CH1 RSU CHl=CH2=
ON/LO/EN
IA-E/W CH2 RSU CH1=CH2=
ON/LO/EN
IA-E/W CH1 RSU CHl1=CH2=
ON/LO/EN
IA-E/W CHZ2 RSU CH1=CH2=
ON/LO/EN
IA-E/W CH1l RSU CH1=CH2=
ON/LO/EN
IA-E/W CH2 RSU CH1=CH2=
ON/LO/EN
IA-E/W CH1 RSU CHl1=CH2=
ON/LO/EN
IA-E/W CH2 RSU CH1=CH2=
ON/LO/EN
IA-E/W CH2 RSU CH1=CH2=
ON/LO/EN
IA-E/W CH2 RSU CH1=CH2=

ON/LO/EN

Time (Min)/
Accumul a-

tion (Sec)/
# of Points

5/.025/12000

1/.005/12000

40/.2/12000

180/2/5400

5/.025/12000

5/.025/12000

2.5/.025/6000

2.5/.025/6000

1/.005/12000

1/.005/12000

40/.2/12000

40/.2/12000

180/2/5400

5/.025/12000




TABLE 4 (CONTINUED)
Chan- Time (Min)/
nel Accumul a-
Date Recor- tion (Sec)/
(1989) Run # Orientation ded Status # of Points
18 Jun 10-1 OA-H IA-E/W CHIl R/S CH1=CH2= 5/.025/12000
ON/LO/EN
18 Jun 10-2 OA-H IA~E/W CH2 R/S CH1=CH2= 5/.025/12000
ON/LO/EN
18 Jun 10-3A 0OA-H IA-E/W CHl R/S CH1=CH2= 2.5/.025/6000
ON/LO/EN
1& Jun 10-3B OA-H IA-E/W CH2 R/S CH1=CH2= 2.5/.025/6000
ON/LO/EN
18 Jun 10-4 OA-H IA-E/W CHl R/S CH1=CH2= 1/.005/12000
ON/LO/EN
18 Jun 10-5 OA-H IA-E/W CH2 R/S CH1=CH2= 1/.005/12000
ON/LO/EN
18 Jun 10-6 OA-H IA-E/W CHl R/S CH1=CH2= 40/.2/12000 1
ON/LO/EN
18 Jun 10-7 OA-H IA-E/W CH2 R/S CH1=CH2= 40/.2/12000
ON/LO/EN
19 Jun 11-1 OA-V CHl IA N 1 CH1=CH2= 5/.025/12000
ON/LO/EN
1 19 Jun 11-2 OA-V CHl IA N 2 CHl1=CH2= 5/.025/12000
ON/LO/EN
)
)
i
',
.
’\
32




The gyro output wa; recorded by the Bendix
9000 test computer and punched out on paper tape. The data
were read from the paper tape and stored in the CIGTF central
minicomputer system, where it was reformatted and reduced.

During each test, tiltmeter and seismometer
data were recorded under the same conditions, and during the
same time period as the gyro data. These data were low pass
filtered (to prevent aliasing) and recorded on magnetic tape
to be processed on the CIGTF central minicomputer in the same
manner as the gyro data.

4.2.2 Drift Test Analysis

;;;;-_-;;;;;;I———;f data was scaled into
appropriate units, and least squares fitted to a straight
line. The bias and slope were removed from the data and the
results were Fast Fourier Transformed and self-conjugate
multiplied. These power spectrums were averaged as described
below, and normalized to produce Power Spectral Density (PSD)
plots or integrated and the square root was taken to produce
root mean square (RMS) noise calculations.

Several blocks, each of 2048 points, were
averaged (using a "sliding average" technique) to obtain
power spectrums. Each block was delayed in the time domain
by an offset of 128 points. Table 5 shows the various
numbers of data points in a test, the associated number of
averages that were wused, and the amount of offset between

averages.
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TABLE 5. OFFSETS AND AVERAGES FOR EACH TEST CONDITION

o ——————— — o o — T — - — T - n - —— — W — -

Accum Of fset Of fset 4 Blocks § Points

# Pts Time (Sec) (¢ pts) (Sec) Averaged Not Used
12000 0.005 128 0.64 78 96
12000 0.025 128 3.2 78 96
6000 0.025 128 3.2 31 112
12000 0.2 128 25,6 78 96
10800 1.0 128 128.0 69 48
5400 2.0 128 256.0 27 24




pr—"

After normalizing the averaged power

spectrums, the PSD data were averaged logrithmically to

prevent the "bunching-up" effect on the

plot. As shown in

Table 6 (from Koenigsberg, W.E., "Spectral Analysis of Random

Signals - Techniques and Interpretation”, Charles Stark

Draper Laboratory Report E-2771, June

1973), the first 32

points were plotted directly; the next 32 points were

averaged 2 at a time, the next 64 points were averaged 4 at a

time, and so on.

For the RMS noise
spectrum points were grouped to vyield
increments, 1integrated, and the square
noise was also calculated and printed

block (2048 points).

calculations, power
convenient frequency
root taken. The RMS

for the entire data
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5. TEST RESULTS

. —— — ———— - ——— — —  ———— ——— — —— i ——— - ——

The results of the eight-position and scale factor

tests are presented in Table 7.
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TABLE 7. EIGHT-POSITION AND SCALE FACTOR TEST RESULTS

Parameter
(Units)

DF (Deg/Hr)
DS (Deg/Hr/q)
DI (Deg/Hr/gqg)

Low Rate Gcale Factor
(Arc Sec/Pulse)

High Rate Scale Factor
(Arc Sec/Pulse)

Channel 1
Results

-0.6053

-0.7274
0.2642
0.0002485

0.01481

Channel 2
Results

1.2592
1.1704
0.9788
0.0002494

0.01525

TS TIPS P N T AT~ T = TV

LVG
Results

0.0002354

0.01410




5.2 Drift Test Results

;;;;;;;;v_;—_;;;;;ins the PSD plots and RMS noise
calculations of the gyro data for each drift test. Table 8
contains the RMS noise specifications for the RGA.

Since the Pointing and Control system uses a sample
time of 0.025 sec, the 0.025 sec accumulation tests were
considered the most c¢ritical., The PSD's of the 0.025 sec
accumulation time tests conducted at the CIGTF were very
comparable to similar tests conducted previously at Bendix in
Teterboro, NJ, indicating that there was 1little seismic
contribution to the PSD level or RMS rate noise. Tests of
other accumulation times had not been previously conducted
and analyzed, so comparison was not possible.

The gyro output was not low-pass filtered since it
would not be filtered during the mission; therefore, noise
above the frequency range of interest was allowed to fold
back due to aliasing, in scme cases. Aliasing did not appear
to be significant in the 20 Hz and 100 Hz maximum frequency
tests (0.025 sec and 0.005 sec accumulation time tests), due
to the inherent 1low-pass filtering of the RGA system
frequency response. However, in the lower frequency (longer

accumulation time) tests, this caused the PSD noise levels to

appear higher than they actually were and to change with

frequency range.
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TABLE 8. USPACE TELESCOPE RATE GYRO ASSEMBLY SPECIFICATION

FREQ MAX RMS RATE NOISE
(Hz2) (ARC SEC/SEC)
0.01-1.0 0.019
1.0 -2.0 0.047
2.0 -3.0 0.074
3.0 -4.0 0.101
4.0 -5.0 0.127
5.0-10.0 0.463
10.0-20.0 1.242
0.01 -5.0 0.185
0.01-20.0 1.337




An example of this is the Channel 2 data on 6 Jun,
over various frequency ranges. In Run 2-2 (Page A-28, 20 Hz
range) , the PSD 1level at 1 Hz was about 0.001 (arc
sec/sec)z/hz and the RMS noise from 0 tc 1 Hz was 0.0167 arc
sec/sec. In Run 2-5 (Page A-36, 100 Hz range), the PSD level
was the same. This 1indicates that the aliasing of noise
above 20 Hz was not significant at 1 Hz in Run 2-2. However,
in Run 2-7 (Page A-40, 2.5 Hz range), the PSD level was 0.01
(arc SeC/SeC)Z/HZ at 1 Hz and the RMS noise from 0 to 1 Hz
was 0.1394 arc sec/sec. This large increase in measured noise
over the 0 to 1 Hz range from Run 2-2 to Run 2-7 was not due
to an actual increase in the noise level; but instead, it was
due to noise above the frequency range of Run 2-7 (2.5 Hz)
folding back or aliasing. Therefore, it is cautioned that
the noise levels of the 40-minute and 3~hour tests contain
noise that has been aliased.

Run 5-1 (Page A-86) and Run 1i-1 (Page A-162),
conducted on 11 and 19 Jun, respectively, had a lower PSD
level and a reduced total RMS noise <compared with other
Channel 1 tests. Bendix representatives preliminarily
attributed this to an intermittent gyro failure that caused a
reduced bandwidth when the OA's were oriented vertical.

The Channel 2 1l-minute tests with wheels enabled
(Run 1-5 (Page A-16), Run 2-5 (Page A-36), Run 5-5 (Page
A-96) and Run 6-2 (Page A-100)), show a spike at 80 Hz, which
Bendix attributed to a 320 Hz spike that aliased. The spike

followed the rate sensor when the electronics were swapped in
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Run 9-5 (Page A-136) and Run 10-5 (Page A-156).

Since there was no apparent seismic contribution to
the data, oaly two seismometer plots are presented. Figure 3
shows the seismic PSD 1level on a typical test day. This
level was about the same for all seismometer orientations;
horizontal (with axis east-west), horizontal (with axis
north/south), and vertical. The tiltmeters showed very little
activity during any test.

Figure 4 shows the seismic PSD 1level on 12 Jun 80,
the only day that differed significantly from a typical day.
Run 6-4 (Page A-104) appears to be the only test that shows
significant seismically 1induced noise,. The rise in low

frequency noise may have been due to the higher seismic level

on that day (12 Jun).
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Two LVG tests, Run 8-4 (Page A-121) and Run 8-5
(Page A-123), displayed peculiarities in the time domain that
affected the PSD's. These are shown in Figures 5 and 6.
Figure 5 shows 2048 points of Run 8-4, starting with point
3073; Figure 6 shows the first 4096 points of Run 8-5. In
both tests there were periods of approximately 200 seconds
when the gyro output dropped, causing a large increase in the
low frequency PSD 1level, These fluctuations did not

correlate with any seismic or tilt fluctuations.
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A

6. CONCLUSIONS

;;;;;-~;;;;ix PM 64 RIG gyros were tested from 2-19 Jun
80. Multi-position tests were used to determine g-sensitive
drift coefficients for each gyro and scale factors for each
gyro rate mode. Drift test data were used to calculate RMS
rate noise and to —compute PSD's over various operating
conditions and frequency ranges of 100 Hz, 20 Hz, 2.5 Hz, and
0.25 Hz. The multi-position and drift tests yielded results
that were similar to previous tests conducted at Bendix. The
2.5 Hz and 0.25 Hz data contain noise that was aliased,
therefore the PSD level and RMS rate noise are higher than
the actual noise levels of the system, There was no apparent
ceismic contribution to the drift data, except possibly to
Run 6-4, which was conducted on a relatively seismically
noisy day and had a rise in the low frequency noise.

Two LVG tests, Runs 8-4 and 8-5, displayed peculiarities
in the time domain that affected the PSD's and did not

correlate with seismic data.
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APPENDIX A

This appendix cont;;;;‘—;;;_ PSD plots and RMS noise
calculations of the gyro data for each drift test.

Figure A-1 is an example of a typical PSD plot. The
sections noted in Figure A~1 are described below.

1. Title: Date, Run No., Channel Recorded,
Orientation, Status, Length of Test.

2. Ordinate scale {common logarithm of the PSD
magnitude). The units for the ordinate are (arc
sec/sec)z/HZ.

3. Abscissa scale (logarithm of the frequency). The

units of the abscissa are Hz.

4. Plot parameters:

N = No. of points in the PSD data block
DT = Accumulation time
T = Total time ot the PSD data block
DF = Frequency resolucion
F = Maximum trequenty of the PSD data block

5. The data have Dpeen averaged logarithmically as
desci ibed in Section 4.2.2 ¢f the main body of this report.

Figure A-2 is an example of a typical table of RMS noise
calculation wvalues. The secctions noted in Figure A-2 are
described below.

l. Title: Date, Run No., Channel Recorded,
Orientation, Status, Length of Test, No. of complex points in
the Power Spectrum Block, Frequency Resolution of the Block

(DF), Maximum Frequency ot the Block (F).




2. Column headings and units.
3. RMS rate noise values <calculated over various
intervals.

4. Total RMS rate noise <calculated over the entire

frequency range.




q---)

| -

e Z

r NB S O eLE-a0 106 E,S.?:U

107d 4Sd TvIIdAlL Vv 40 3T7dWvX3 1

D G D D G SIS ) G S GUD 2P 6 @ G I b 4 e 48 dhuRan e an
) ATEDIEL X R
n .! ! T G D G G G UD S GED G GuS St GND D I GB WS NN G UD SED

.,..ea!_%\@

3 I-

-V 33N914d

- A G GBS G S T ED A S G AD G D I S U SD b S0 GRS Sy

L & .mu.llllﬁ
- - - - - - - - - - - - r— - - - - 2. e - - - - - .l”.“

"‘L
k

= .&.

' (ES610° -,
1S =1

-HS8088" .ww.uc u..-“

PRECEULivG PaGE BLANK-NOT Flio&D

A-4

Y



b oy 1 ey R N T S T CHIBL /il L/BM LH2aUN/ZLN/ZEN 9 MIN G
H ORI PR S S I S R A = leg vy uF,F A%E v19YH9318Fmn s2luvivt +y 2

[T SR T MAA F AMS§ RATE NUISE
' v ] H/ ARC SEC/SEC

B et o o o o 0 o e D s P S 8 P T S D T S D D N WP G S G D B S D R D D S R P W SO P G B G RS 5B

r .« h 1,49 0206 M
iar? 1.99 J8597
lewy 2,99 0924
<9y 3,98 s1268
Veut 4,48 «D138
Ly 27 5.98 1938
e 0,47 . 2306
Loaue ! 797 2835
‘e 8,90 YR
i . 9,46 3465
i Jes? 18,96 9581
12 1,90 11,95 09617
14 12,95 13,95 3368
15 19,99 16,94 3326
1h 14,61 16,94 si100
i/ 150,94 16,93 9002
14 1o.v3 17,83 02883
19 17,93 18,93 02771
A 1493 19,92 026062

- D A G D WP I G RO S GRS G S i G G MR R P D I I D D S OIS G WD I GG Sun GES G5 D G G Gh G W WS WS ADOS G (D @0 TN Gn b G e SER

< e N T 0 D N

r--- L X Y ¥ ¥ F YT ¥ W N Y ¥ oW XX

" 1 g 4.98 . .5‘16 ’
] P Gewh 4496 20313
’ 3 446 14,94 7790
a 14,64 19,52 NYLY,

e St oA UL Ay g AP

PEDEn E AR EP B GO @ TS GE WD Y TS D ES TS @S WD GRS GUS TP TS She GED GEp @B GED NDN @b ML S N, G0 GUD S 45 GO UIS AR AN Gb WD WR G WS B SR 4D GF G b GD AP AR eN &

] Qe 28,40 1,3137 )
-d

FIGURE A-2. EXAMPLE OF A TYPICAL RMS RATE NOISE TABLE

A-5




ATWOISHLIIEI0T E3IAEAY W38 SUH Bitg
344 307

TN

Hnonnn

[
xzAar-

_ _— . - - = - =~ 4




—

3
A5 JuUN 1=1 LAYl 5 uher je LD ¢ CHIsUNM/LL/ZEN CR2SON/ILD/EN 5 MIN
H CiMPLeXx PIS I gbula wus= IN2&, pF ,F AxF 19531 3E=nt o 2PVAVAEC2
INTERVAL & mirn b MAX P RMS RATE NUISE
n/ HZ ARC SEC/SEC
1 e 1,00 20206
2 1au? 1,99 LYY
3 1.9 259 0924
4 €48 OeWB 1208
o] Jv8 4,94 0198
6 4,94 D.9H « 1908
’ D.yn baY7 2366
8 Lavw/ ey 285 ‘
9 /97 b8 « 3235
) 8,96 y,98 5465
1 7,56 1, 98 L3501 !
12 14 g9k 11.95 WB617 :
13 11,50 12,95 3817 ;
14 12.99 19,98 9308
15 13,99 14,94 «J3326
1A 14,94 15,94 yiuf
17 10,94 16,93 342
i» 15,93 1793 02883
19 17 93 16,93 2771
P 1h 492 19,92 25802
1 Y q,98 o416
v 4,98 Y90 «0313
3 ¥, 4h 14,94 07790
4 14,34 19,92 . 0457
1 [SE Y Qv g nid 11,9117
A-7




ATRIOIMHITSES0T I3NRGAY I StUM Hiua

[ T L T )

-
k|l




1

A Jun  1=m2  LHe ; uh=n 1A LMZ w Chrisunh/LU/ZLEN crH2sON/LO/ZEN 5 MIN
B CuMpPLEX PIS In nLuCa vz 1hgd, oF b AKE L195313E=01 ,200000L*02
IVIiERVAL # N b mAX F RMS RATE NOISE
V4 nZ ARC StC/StC
1 ), Al 1,60 .Ulb4
2 Lown 1,99 L6354
3 1.99 2499 ITY
4 2499 3,98 10807
n 3,98 a,98 ,1843
6 4,un D98 o 1253
7 b o ywa 6,97 s 1455
8 CoeM7 7497 11667
9 /.97 b, 96 ,2699
Lo PRYT: Y, 96 ,2036
1 ¥,96 10,46 ,2188
12 1v.,96 11,95 2136
18 11.95 12,99 02222
14 12,95 19,95 ,2271
9 10,95 14,94 ,24a75
16 14,94 19,94 2326
17 1H,94 10,93 n2445
18 1o.v3 17,93 02297
19 17 .93 16,93 02298
2w 18,93 19,92 02337
{ ev A 4,98 1494 l
P Q4 ul Y ¥6 04231 i
3 Y.96 14,96 , D856 !
4 14,44 19,92 09235 1
i [ e ?W'WW .ﬂ584
i )
’ ;
) .
" ,
A-9 E

—h [




ATRO I 1330 E3NA3IAY MI3E SUH Hitd

8344 3
882

f—m - - - =

[}

]

)

C- - -

_ !
§

I w
I

: =4

| =M

i

| = MW

1

]




O JuN VTeda L) 5 DAent Ja LMY b CrIsON/ZLU/EN CH230ON/LO/EN 2,5 MIN
4 CumpPLeX PIS 16 niula oz 1024, F ,F ARE  L3195313E=01 ,200000E+n2

I1iT=RVAL « e Inor MAX F HMS KATE NQISE
Hi ¥4 ARC StC/StcC

1 b ¥ PR 1) W 0207
2 lav 1,99 1920
3 1,949 2499 ¢ 8939
4 c,y" KY°T:) «1383
o] O,Gh 4,98 09227
6 d.yh e9H 184}
7 DYk Le97 025080
8 B,s7 .97 02630
9 /.97 H,96 «J108
e 8,96 .96 « 9299
11 Y.9h 1,96 0620
12 1Ha906 11,95 e 8796
13 11,9b 12,98 e99549
14 17499 10,95 29594
15 19,95 14,94 03212
; 16 14,94 15,94 3157
i 17 15,94 16,93 , 30852
18 1n,93 17,93 22994
‘ 19 17,43 15,93 2650
Zun 1,63 19,92 02585
4,98 2518
4,96 06125
14,94 07959
19,92 «0457
2u,00 1,31063

A-1N

e —_n— - . e




ATROIG TS0 E3MROGAY I3 SUH Biv

W g‘ll

[l
zEe -

% 301




o R

00 JUN  1=33 LHe § UAmt [A CHZ w CHISUN/L O/eN CH2BON/LO/ZEN 2,5 MIN
8 COMPLEA FTS In KLOCA wE  1V248, UF,F ARF  L195313Ewi) ,200000E+02

INTERVAY & MIn P MAX P WMS RATE NUISE
HZ HZ ARC 8tC/StC |
1 Vigh W 1,00 w0138
2 et 1,99 00373
3 1499 299 sud84a
4 2,99 d.98 0721
5 3,98 4,98 1086
6 4.9H 5,98 01349
7 S.u8 0,97 e 1490
H ve97 797 s 10YA
9 Y 8,96 024064
1 0,96 9,96 02002
1t Mot 1,46 22244
12 10,96 11,95 02219
13 11499 12,95 02375
14 12.95 19,998 22259
15 18ev5 14,4 ,2176
16 14,94 15,94 02135
1/ 10,4 106,93 s 2409
18 10,93 17,93 s 2247
19 17,93 16.93 2304
e 18,93 19.92 02225
1 V¥ 4,98 e 1483
? d.58 Y,96 ,4119
3 Yeub 14,94 IR
a 14,494 19,92 5094
1 entdt 2n,00 415




(

ATWOIMHI TS0 E356A3AY HI3E StM Hi0E
B34 307
200" € 209°2 eee° 1 88078 888" I- 808" 2-
e e - 3

fF - - - - - " - - - - - - vy -~

¢ - - T 0T i
[} |
] 1
1 i -
Lo - - - - - - - ‘pee80°2-
I !
I 1
2900°861= 4
' ; 99:68° =40
o L 3201 =
b oo m - - - 00000 10,0 Do
i ! gy = N

el

r)
»d
| &
P 4
W]
¢

.
A
T
~y
2
W
z
Gl
g

A-14




495 JUN 1=4 Cnl j UAenw [A CH1 t CH1ZON/LO/EN CHMZ2BON/LU/EN 1 MIN
B CurMPLex PTS In olLOCK uv3 1424, UF,F AKE +976063E=y] « 100800t <+

INTeRvAL & MIN F MAX F RMS KATE NOISE
nl HZ ARC SEC/SEC
1 0,00 9,96 , 8552
2 9,96 19,92 1,1496
K} 19,92 29,88 7823
4 29,88 39,84 4400
5 39,84 49,80 e 2673
8 4y .81 59,77 o1811
7 5y, 77 69,74 1456
8 6¥,73 79,69 01212
9 79,09 89,065 21178
19 89,05 99,01 <3062
A ] 10,04 1,7386

{ .
>
[
—
w




ATRIOLIHL 130T E3RMGAY N3 SUH Yive
8344 301

6 E 888" 2081 8090 a0l 1~ 888" c-

<
N
H
'®
]
L U I 1}
W

-
e

: i i
“wik 1 N3 51 w0=CHD W30 M=1)




A% JUN 1=5 CH2 ; UAa=W 1A LPg w

INTERVAL # mIN P
LY

g0
9,96
19,92
2y,88
Sy,.84
Ay 89
59,77
69,73
79,69
49,65

| S

CSWVWBNOWLLEG

—

~ N

CHisON/LD/EN Cr2sON/LO/EN 1 MIN

¥ COMPLEX PTS In BLUCK Us® 1924, UF,F ARE .9765603Ee0}

MAX F
Ml

$,96
19,92
29,88
39,64
59,77
69,73
79,69
89,08
989,61

10v,00

o 1800RBE+Y)

RMS RATE NOISE
ARC SEC/SEC

L4434
,7861
, 8845
, 4371
,2652
,1668
1085
L0981
5207
2693

13999

—



ATIOIMML TAN0T E3MRATAY HI3E St Hivd
34 300

Hik 3% W3/0T-NO=CHI N3I-DIW0=1HD 3 143 8] -0 °

14

A-




4d Juna let (1)
8 COMpex PiS I

INizsAvAa u

L N
DN S L XINT U BN e

[ S i
S LTI D

A VI A VL, VI ) O3
B e N —

JAmn
RYSES NN

a4 O
- B

[N
1/

VeV
o1
v
e 3V
an
e Ry
0¥
T
oé
¥
l.vlu
S
1420
1odv
ledu
100
{04
1,70
1,04
1,90

FaaL

2.1

Z242W

Cedv

nwl ot
IV|“4.

4

CrisQi/L0/EN

UF"; QRF_

ePad1d1Emn2

HAX §
[<W4

9
st
17
s @V
ow
Lon
70
P2
s
1,00
1.10
1,2¢v
1,30
1,44
1,00
1,04
1,71
1,80
1490
Qa0
Z 16
4,28
2,90
2480

1,00
2,90

2OV

CR28ON/LOD/ZEN 40 MIN

0258080 0L 0]

kMS RATE NOISE
ARC SrC/S8tC

o8V
JONO3
,0nas
0/ 4
IR
0107
s0124
,¥149
20179
179
0192
0198
2383
8229
24y
18206
s 8264
L0449
o308
0287
<9283
8309
0307
8323

«¥3053
20852

,1146




ATROINHLITEUS0T E3ICA3AY NIG3E SHH Hitd

8344 307
0" 1

rul 24

898" 8 a8a -

— - - - - - - -

880" -




80 Su =/ unZ j lRe sy e il om LratsGin/LD/EN LReSUN/ZLL/ZEN 4 MLN
B CoumriLeas PIY in pLuly vz 1vga, pr,F ARE 244141k =ng _2500Buhbedl

INTrERVAL W Miw F MAX P KMS RATE NUISE
nl HZ ARC StEC/SteC

1 Gevi Yy y0e19
b 14 o 210 0247
S P Y 0879
4 o 3 » 4% 0111
5 wdv o5 «0135
. i D Y L6164
7 2 DU A 0205
4 o/ BV 6226
) o8 97 , 1072
19 R 1,08 J02060
11 1entd 1,10 0293
12 1ol 1,29 0322
13 1.2¢ 1,94 0327
13 ledd 1,49 «0306}
19 1444 1494 «0362
15 led4 1,64 0405
17 1464 1,74 0441
13 1e7¢ 1,84 0421
19 ledd 1,99 s 0406
29 IR 2,00 a4z
21 AT 2,14 W4/
22 celt 2,20 0472
29 YA 2 oWt Jodol
24 FARKIE P 3L ,04B2
1 e 1,u0t 1178
2 1.vy 2.0 21229
1 T 2eDW €06




ATRIDIMHLI N0 I3RAEAE W358 SHH Hitd

809" ¥ 000" S— {
----=- 8088 9—
1 H
] 1
1 1]
R 96008° 5-
H 1
] ]
|||||| L - - - - - lege00"r-
1 !
} i
808S° = 4
_ 1 6000 =M
uuuuu ...807 8982 = 1
+ 08008 Egaa-1 =18
| g¥82 = W

b L T - - e - - -epeaeri-
L N3 0LNO=THD N3 DTNO=1HD 3 1H3 91 H00 * IKD B-1 WY S8




: A - » HEED TR a1l ok sON/LU/EN HZ 30N EN WK
njéJIBJ.} glgiiq'utucm i: (\naa. Uk, Eﬂkx? g 2 261€L §°0 é&géth‘UG
INTERVAL 4 min b MmAX F NMS HATE NULSE
nl n/ ARC SEC/SEC

1 vigt! W0l L2

2 el 02 U804

3 2 SR 28

4 o' o d JBWB7

“ Wud L) . . Aung

o .15 T T ER

7 PRl 7 .\0%13

a o/ 8 0015

] 8 o9 Lon18

Lo PRy o 1v W19

11 i 3 ey

e ol vwl? b2l

1 12 .13 ,ua28

14 el 3 .14 f0031

[ s 14 P Gl A3t

15 ) e 1h 20228

14 el « 17 034

13 17 it L0834

1 .13 19 040

29 19 o2V JHRS8

21 Az 21 L0042

22 21 el L, 2045

23 W21 22 0B 45

24 20 23 1o 4o

25 er )y o4 N3 9

o Y ) a4y

27 29 P26 TN

24 20 27 L8883

29 o2/ W 2R 09093

K a .29 L1148

v 1 e o 34 17

a2 1Y RS 1E-Y:)

3439 a1 .32 JA59

34 32 .33 Jono2

25 o33 P54 N1

oh Y 30 LD

_ 37 b 0 36 N YY)

o 39 ah oS/ L)

34 Y .38 40l

) 4 Y] 39 TEY:
al LY .o T T 1

) ae Lan 041 2004

) a3 .41 .42 JURBD

' 44 2 e 4d nab8

a5 R Y LY

40 4 . 4h L5

47 o dn 46 b7

48 « 45 47 J0¥DY

4y al <48 072

54 -1 .49 a7

91 4y Do Juno’?

) 1 0 AN o4 0 T K]

' 2 oiv 024 0247

3 02V 029 0100

4 W24 39 L0186

9 .39 .49 V208

! y 1 W Pe-14 Jud410 A-23




ATRIOIL I S307T E595043A0 NO3T St H1d

oo ;LI‘I-

v
e




B CaivPLEA

1l ilevAL

Ll e NS Y DN

11

13
14
[
1
i/
id
()
24
21
27
24
24
25
Pl
27
/n
<9
Ha

32
PR
R
39
an
a7
23
AL
ad
41
“e
a9

)
W

A%

ae
373
54
51

- I BN

A

0 Jad ley

)

[ B

2

i

3
’

Jhm
ohuln

ia C

oz

1]
¥4

welAW
ol
V7
R
'y-d
-")
PN
o/
TR
. [ ]
P T
il
ole
R
el 4
i
.\V\
vif
.l."
a1 Y
ol
o2 1
ol 1
o2
e
24
29
20
2/
o2
A
NG
.3
o7
MR
X
[N
e
oS/
L
v 34
. v
W4l
Al
43
e
e 48
«4n
Yy
X
9y
vgnd
ot
'l‘—'“
24
Sy
A

472 A
1oza,

r

tniz0
‘)F"’ AuEF

N/LUZEN CH2BUN/LUZEN 3 HR
«d88281E=03 ,S5P0AnAE+va
max b KMS KATE NOISE
nl ARC StC/SEC
« RIS
2 S A3
W03 .y
Jud V0 s
V1D «WN06
ot Jonu?
'h'\7 .VM!W
o W R Jobl e
A 0011
10 R
o1} 016
« 12 V943
«id JON17
ola 019
1D 919
e il 22
17 Junl
ol# 012!
o1 Jonel
ol y020
.21 JON00
YA\ Lu28
oc? 27
23 LUVE9
24 adt
e SNt
W20 o2
‘(7 ,lﬂu\bb
24 AR
L] TR
0 SU 0435
XS 033
.J? T RT
e 33 235
.o? fB135
o) MR L)
b s0nS9
RY N R Y
RY.] 2HV39
L, 39 Jnaa4
o 40 0840
Wal 2 BNOR
,4? TR
.43 L0na2
Y] 0049
£ 45 V44
45 UL
e 47 sUnJI9
<48 JORal
049 0040
1) Jeval
18 L o¥25
.?ﬂ JN00
29 0109
39 0118
.49 Jwide
-1 naee

A-25




ATRISINL 13501 E3NREAY NIBE SHH Yit

W n Ilg‘lllL

(o
xz -




r— — —e

O Jue P Ldl 7 taene T A Lty (RN YELIRTE S Y X IL'WATE W8 S0 NoMIN
o CarPlex P IN IN HLalR e Jdge . bk b ARE G1ENN 0Pt L 20NP0NL S0/
| SRV B N B VI 4 AN K LAY Ny

1 I 1,0 A RRYY
2 {owo L.¥9 WV700
N 1,99 2,99 e1204
4 PRL 3,98 « 1605
5 S.98 4,94 D902
6 4,4h S, ¥R e 2521
7 DeyhH b.97 027986
8 0,97 7497 09379
9 /.97 ¥t 97384
19 bab0 ¥,e98 «e9912
11 Y 46 1V.9h «4345
12 10,96 11.95 e 465N
19 11,95 12,95 04582
14 12,95 13,995 »4513
15 13,95 la,94 »DW97
i6 14,91 15,94 09217
17 10,94 16,93 ¢ 30849
18 16,93 17.93 4801
19 17493 18,93 e 9200
2v 1b,93 19,92 w202
1 Y 4,98 20346
? 4,34 Yyl o /405
K) ¥, 90 14,94 1,0403
4 14,94 19,92 1,1421
! g Pingid 1,8311




ATROINHLI 0T E3NRGAY NIOE StH Bitd

.

-
oMl

[ L U I )

A-28




r—

A Ju 2e?

LHeY ;3 uAeid Ta (Chy W

B COMPLEX PIS IN 8 UCA Js 1024,

INTERvVAL w

13
14
15
16
17
18
1y
2o

mIN F
n?

I
1 a0v
1,99
2,99
3,98
4,98
D 9R
Ve’
7497
098
Yawh
10,90
12,95
13,99
14,94
10,94
16,93
17,93
18,93

LHINON/HI/EN CH2sON/HTI/E N O MIN

UF,F ARE L1y33tlote=4)

MAX P
394

1,04
1,99
2,99
3, 9A
a,yH
5,94
0,97
797
8,96
Y96
{wa9d
11.95
12,495
13,95
14,94
15,94
10,93
17,93
10,93
194,u2

j

«2AVAVBL+Y2

KMS RATE NUISE
ARC StC/SeC

0107
0398
22604
V904
«1315
1308
e 170
1809
02785
«2285
2592
02639
3103
L0224
PLTY)
308D
e 9300
3200
o218
«e912%

1780
04060)
0377

1,9807

A-29




—

ATROIMHLIIE30T E33A3AN 330 SHH Y1

[} ”i‘l‘l.

[
x m -

A-30




pr— e

do Jim 2=3A (rHy ; A=} A (") CHisUON/HI/ZEN CH28ON/HTI/ZEN 2,5 MIN
B CONMPLEX FiS IN LUK wa 124, OF,F ANE ¢ 19831 AF ey W 2AUANANL +Q2
INTENVAL = mlnor Maa P NMS KATE NULMSE
e 4 ARC StC/SEC
\ Vg 1,00 20330
2 1,00 1.99 V730
3 1,99 2,99 W1152
4 €Ny S,98 21754
5 .98 4,9R D954
o 4,48 5,9b 22306
7 .Y 6,97 . 3166
8 6,8/ 7497 0194
9 /437 8,96 « 37086
19 I Y,96 s 3BYY
11 Y96 1,96 044064
12 1y 496 11,95 24750
| 13 11,99 1,95 «92/8
| 14 le,¥d 13,95 ,4941
| 15 10,95 1a,9v4 ,a824
16 14,94 1D.v4 e4792
: . i7 15,94 16,93 D400
1& 10,93 17 493 00379
19 17498 16,93 s 0259
20 18,94 19,92 ¢ D358
!
l 1 ke g 149 a4,98 »0363
. ? deud 9,98 o 7441
3 Y4k 14,96 1,0804
4 14,94 19,92 14,1722
1 Ve lt¥ 2N, ow 1,8808
)
)
?
)
" A-31
4
oy




ATROIE 1007 I33UI0OAY W31 SUH Biug

'Y

#ouounn

-
b 3 _J o™




Y

A0 Jun  2=3b Lhed ; UA=mm Ja Lhg n CriauN/Hi/ZEN CH2INN/HIZEN 2,5 MIN
B CUMPLEX PIS In pLUOCs w8 1824, DF,F AKE  L1y53t1dt=n] ,208000E+v02

INTERVAL & Ml b MAX F KMS RATE NQISE
"z mZ ARC SeC/SEC

e 1¥ 1., 1@ U109

1,40 1,90 J03/3

1449 2,99 602

2e99 3,98 V931

Ve W0 a4,6H4 01237

4448 5,98 e1491

V.98 6,47 01726

0,47 7497 ,1845 :
/497 bawb .\5’.’@ ‘
Dt ¥,¥b AYN :
YL.90 v, 9K 2541 :
1vigyo 11,95 n2724 |
11495 12,95 LY ;
12,9b 19,95 2879 i
13,45 14,94 s 29408

14,94 19,94 3201
1,94 {tD,93 3491

16,93 17,93 , 3326

17 .93 16,93 a4 4

Thesd 19,62 3297

g A 4,498 01733

4498 douh 04930

¥4uh 14,94 0336
14,494 1 4e9¥2 o 7498

W 20,0 1,1172

A-33




ATROIMHI TEYS0T 3MA3AY NI3E SHH uitd
0?3344 300

ioun I‘:‘l.

—
X & -

NIM 1 M3/ TH WO=ZH) #3314 wNO=THO 3 IHD 61 W10 * IHD -2 N SR




"""""'---Hl-l!Uuuu5-nuu-.-_-,_.,._..___--“-.‘

A5 JuN  2=4 (.t [ UAa=n 1A [(n) ¢ CHIZON/HT/EN LHEBUN/MWL /LN 1 MIN
N SUMPLEX PTS Iwn HBLUCR w2 1424, DF,F AKE  L,97AD60E=01 1PUBunE+0d

INTERVAL & MmIn + MAX F NMS RATE NQJISE
m7 HZ ArRC SEC/SEC

¥,96 B R
19,92 1,¢675
29,88 22,2991
3¢, 04 2,6719
4y, 80 2.,9125
Sy,77 1,960¢
69,73 {0469
79,09 143707
BY, b5 1,22¢4
9y, bt 140202

160, 00 95,7539
A-35




ATRIOIMHL TS0 E3WGAY NI3E SHH ditd
8344 301

oo
B

-
e -

A-3o

e e e e — ———— e e e A e e i e



An Jusn Peh (g 3 VhA=kn A LHp W CH12UM/HLI/EN Cr2=ON/HI/ZEN 1 MIN

8 COMPLEX PTs 1% pBLUCR vs  1v24, JF,F AxE  ,9760K3EmAl ,1A0DVAL+YI
INTERVAL = MIN F MAX F KMS KATE NUISE

V4 M7 ARC SEC/SEC

1 vig 1B 9,9k 29268

2 G euh 1y,92 L9362

R) 19,92 29488 1,1174

4 29 .08 JY,u4 JB302

5 39,84 44 b1 «5348

6 49,80 59,77 « 2393

7 5% ,77 G4, 73 01987

] 649,793 79,69 e 0302

9 79,0Q Ay, 065 2,0575

1w BY .69 99,01 + 44014

1 rig AW LWa it 2,9H22

A-37




ATRIOIMNHLTSHI0T E3AIAY I SUH Pive

n3a4 201

Sod 0

A-33




AR Ju~n 2w8  Cml ;3 LAmd Ta CHL b Cr1auN/RIZEN CR2ION/HIZEN 4¢ M]N
® CoMPLtx PIS Ia Alulh w3 1¢24, 1F ,F ARE 244141t =22 25000 dkvod

INTERVAL & min P MAK F NMS WaTE NOISE
rnl H ARC ScC/8eC

1 A gt o1 2018

2 ol¥ o 2V y 04306

A o2 .34 T)-Y

4 Y L Aau N'TLY

5 . av Y L4099

6 T U 128

7 D o/ ¥ 144

) 7Y 89 162

9 B VP s1086 ‘
14 » 9V 1o 0212 !
1 1 i 1.19 W27

12 1ot 1,29 s0245 4
13 1424 1,30 0243 !
14 1,80 1,40 L0279 i
15 1,44 1,54 RET ‘
lo 1,54 1,04 V303

17 1,00 1,790 20313
18 L,7¢ 1,82 J05J1

19 1 ¢R¥ 1,90 8334
20 1,90 2,00 W B358 |
¢l P L 2410 28346
22 2,14 2.29 «03D6
23 2,20 24,979 w373
24 2430 Zodit o374

1 W, AN 1 A Y YL

2 140 2o0?) 1004

1 T 204 «1373

A-39




ATRIOINHLISS0T I3NRGAY NI St itk
L 301

E1k
NN

oo 301

A-40




29 JuUw 2«7 LH2 ;3 UA=e 1a LH2 o CHISUN/HTI/EN CH2aON/HIZEN 44 MN
# CuMPLex PIS Inv BLUCA us  1¥24, OF,F ARE ,244141E=02 ,25v00dc+0])
INTERVAL # AIn r mAX F KkMS RATE NUISE
ne " ARC SEC/SEC
1 Vet 19 028
2 «ol® 0 2@ « 0003
3 020 o3¢ 20103
4 Y 4N 0144
5 041 A a1/7
) .Y Y L1226
7 o0 W70 W 0255
8 I BV 0278
9 .3 90 01244
v 1Y 1,00 0309
1 1onn 1.1¢ y 0406
i2 letw 1,20 W0414
19 bag¥ 100 04358
14 1,30 1,40 o462
15 1,44 1.5 Ju520
ib lg2d 1e60 «¥515
17 1,04 1.79 20505
18 1470 1,6 L0620
19 .80 l.,92 05895
29 1,94 2,00 JW6u4
21 £avu 2.1V 20615
22 2.10 2ec¥ «0635
23 2eeh 2,90 s U628
24 2430 ¢, 40 s 8626
1 Vew lau¥ 1394
2 1oy 2a.v¥ 1648
1 Vg AW .1 02578

A-41

-




ATROIMHI TNUS0T EANRGAS NIE3E StH divd
8344 201

t:t—hh.

ot M3 IH/NO=ZH] W/ IH-WD=14D




45 JUN  2enA LHY1 ; UA=H ja LMY} ¢ CHIBUN/HI/EN CH2sON/HI/EN 3 HK
B CUMPLEY PIS in dLUCK ws  Jo2a, LF,F AKF  ,244141Feiny ,250PQUE+4Q

INTERVAL & MIN b MAX F RMS KATE NDISE
ni Ml ARC StC/StC
1 0w 1 TR
2 o1 M2 007
3 W2 W3 LAYy
a R W04 0¥14
3 B4 eI 20018
6 L5 b Y PK)
7 1) Y7 NP E)
8 Y] RO Lun28
9 Y. Uy 8131
1w b9 Y W 8037
3 o i¥ il , 0058
12 el W12 L4
13 012 W13 0R45
14 13 14 L0447
15 W14 18 ,n0al j
18 15 16 L0181 ;
37 16 W17 L)
14 017 .18 L0058
19 W18 ,19 LY080%
29 W19 020 L0408
21 20 21 o7
22 P2 22 JBBON
23 22 .23 Sueh8
24 PR J24 LY. 1
1 , Ve e iv o7
2 Y o 2¢ 0241
‘ 1 Y 025 L0207
)

A-43




ATROINHLII0T 33A3AY NI StH Y1
344 30N

aese” = 4
»2008° -~
90°968% = 1
888°2 =1d
1 — — _ _ _ -o BY8Z = N




A5 Jiln 2=Bi (HZ , A=K Ja [LH2 o« CHIaUN/H]I/EN Ch2anN/HI/EN J MR
B COMPLEX P18 In slLUCKR we  ved, pPF,r ARE ,244141FEed ,250A00E+00R

INTeNVAL ¥ XD STI 4 MAX F NMS RATE NOISE
ni HZ ARC SEC/StC
1 LR au 0007 :
2 v 02 008 ?
3 ) R ) WAL E i
4 ./73 .'-’4 O”nIZ Ii
5 eV 4 0B ,0@13 k
(o] e ¥H oMb 00186
7 16 eu? 02106 ]
8 o7 st «V019 ]
9 L] oMY 1By
19 .09 o L u23
11 o1V o1l 027
12 11 ol2 80128
1) «12 13 L0829
14 .13 o1d 20032
15 el4a 15 029
16 10 .16 s34
17 W16 W17 CTRY
138 o1/ «18 sB37
19 o 1B el 9 200387
29 19 o2V 046
21 o 21 o 21 o035
22 021 22 TR
PR 2?2 23 T RY ] {
24 023 o4 Y9 i
i vigu? o ld Jnadayz E
2 . lu W2V V100 E
]
! Yot 25 0149 §

A-45




R S

ATRIOISU TS0 E3A3AY KI3E SUH vitd
0344 301

i #nn
&

[l
X M -

Wik S  490-0T1-NO=CH] 440/071 N0=1H) 3 IHD U] HHBC = IHD T1-E N &8

A-46




Ay Jun d=1
# CJIMpPLER PIS

LNIERYVAL ¥

PNAE D Y-

D NS —

UAwii Ta

V3

nin

HZ

biguth
Lyvv
198
2e9Yv
S48
4,98
S,94
b.y7
7«87
Bevwbd
E L.
1,96
11499
12445
1\)09"
14,94
15,94
10,93
17493
10,93

4auh
Yeyh
14,94

[

uF b ARF

CHYaUN/L U/uLFF
«19D313E=0]

MAX F

V4

Y ]
1,99
<9y
Jd YR
4,98
2,98
0,497
797
b,96
Y,98
10,96
11,99
12,99
19,98
14,94
15,94
16,93
17,93
18,93
19,92

4,98

9,96
14,94
19,92

dugnA

(HZ2sON/L Q/0FF
c2ANPLVBL +12

KMS KATE NOIOSE
ARC SEC/SEC

VPB4
0178
JU208
211
Q02187
0210
0201
182
Wiz
0173
V106
V174
J1/8
0182
Jviv?
8103
0i0t
JU165
01064
w0159

ohdlt
14822
¥396
e 3303

L1799

A-47

S5 MIN




ATHOISNHITSI0T 330a3AY W3 SUH Hitd
0344 301

8888782 = J
£5618° =40

82" 15 = I

528" =10

Jpogee- yS¥8C = M
Stw 507

A-48




Ad JUN R LeZ ; A=K A LHz & LHIBON/ZL GZURE LHZBON/L Q/Z7UFF o> MIN
B COMPLEX PIS 1IN pBLULEA s 1ved, uvb,F AxE W1 ¥5013kwu1] s 200ALBE A2
INiERVAL & MIN P F AKX F RMS RATE NQISE
rf ¥4 ARC StC/SEC
| e Al l et ~00b1
4 Lant 1.99 s0102
3 1 o499 2,99 R EA
4 PSR I HB W25
o} Sevn 4,48 JB230
5 PR 5,98 f0222
7 D498 Dey? 02387
" hel/ /o977 0235
9 / e/ b,90 20233
Lo Bk Y0 W¥239
11 Yeuh 1o vk 23D
12 1v,96 11,495 W8233
14 11,92 12,95 8234
14 12.99 13,958 20229
15 19,95 14,94 J22%
ip 14,94 1H.94 , 0231
17 15,v4 16,93 28226
15 1h,v93 17,93 00229
19 174949 14,98 L2385
2 th,vd {Y,92 V231
1 v VT d,9yn .'udlﬂ7
l Tadnt Y40 J0d22
R) Yedh {d,94 k014
4 14,494 19,92 (0514
! Vg vy 2k ¥ ,U9In3
)
)
]




AD-A092 515  ARMAMENT DIV (AFSC) EGL!N FB F F/6 22/2
SCALE FACTOR AND NOISE PERFORHANCE TESTS OF THE BENDIX CORPORAT==ETC(U)
AUG 80 R KIMr J HOFFMAN

UNCLASSIFIED AD~TR=-80~63 SBIE~AD-E800 119




ATROINMULISYS0T E3RAGAY NI3E SUH Hiuk

A-50




’ ! .

[)
‘ 89 JUN JI=3a CH] ; OA=H JA LP) © CHIBUN/LO/UGFF CH2BUN/ZLOZUFF 2,5 MIN
i 5 CUMPLEX PTS Tn BLLUCK 03 3024, OF ,F AKE ,195313k=n] ,200060E+d2
! INTERVAL & MIN P MAX F RMS RATE NOISE
j He H2 ARC SEC/SEC
1 ¥,00 1,00 L,0n92
2 1,90 199 , 0153
3 1,99 2.99 ,0196 a
4 2,99 3,98 0197
5 3,98 4,98 00216
) 4,98 5,98 0208
7 5,98 0,97 s0204
8 o7 7,97 0180
9 7497 8,96 ,0198
1w 8,96 ¥,96 N85
11 ¥.90 19,96 8172
12 10,96 11,99 0192
13 11,95 12,95 01067
14 12,95 13,95 0178
15 13,95 14,94 0177
16 14,94 15,94 L0167
17 15,94 10,93 0170
18 16,93 17,93 01068
19 17,93 16,93 8175
20 18,93 19,92 01064
| Vewi 4,98 0395
2 4,9R 9,96 L, 04387
J 9,98 14,94 0394
4 14,94 19,92 0377
! ! V,nR 24,00 ,0804

: A-51




ATROLBMLINS0T I3NAGAY NI3E SUN BitE

A-52




[

FETCH BLOCXX

¥y JUN J3=3B (He
% CUMPLEX PIS IN sLUCK ua

INTERVAL W

OEXENOTD BN~

o LN —~

; UA=r JA LH2 W

min F
ni

Vjoww
1.9
1499
.99
Javt
4,98
9,98
097
/97
°.9b
¥,96
10,96
11.99
12,995
13,99
14,94
15,94
10,93
17 499
1b .93

Y
4,94
Y80
14,94

CH1sON/LU/UFF CHZ2BON/LO/ZPFE 2,9 MIN
1v24, LF,F ARE .195313E051

MAX F
ne

1,00
‘.99
2.99
3,98
4,98
5,98
0,97
7.97
8,96
9,96
10,96
11,95
12,99
13,99
14,94
15,94
16,93
17,93
18,93
19,92

4,98
Y, 96
14,94
19,92

20,09

200008k +02

KMS RATE NOISE
ARC SEC/SEC

,0078
L0152
L0173
,0193
L0198
L0234
L8234
,0227
,0235
,0238
,0217
,0236
,6208
,62¢3
,0216
L0228
,n208
,0207
,0216
,0221

,8368
6523
,0483
YR

40939




ATROIMHAITIYI0T E3NRGAY W38 SUH vitl

d3a4 30




"

l A3 Jun Jeq (hi ; vA=H 1A CHL ¢ CHIaUN/IL O/OFF CH2B9N/LD/Z0OFF 1 MIN
i B CUMPLEX PTS IN QgLJIUCK wns 1v24, LHF ,F AKE 970563 =0} s 10VAVNE+0)
| INTERVAL » Min ¢ MAx b HMS RATE NOISE
i "l Y] ARC ARC/8RC
|
1 V,00 9,96 05067
2 9,96 19,92 20338
3 19,92 29,84 20460
4 29,88 Jy,u4 20452
S 3Y .84 4y ,89 0454
6 49,84 S¥.,77 0473
7 Yy 77 69,73 10528
8 69,73 79,69 20654
9 79,08 89,69 . 0828
10 89'65 99.61 .0913
1 V).V‘"‘ 10”.”0 .1939
t
? {
|
e
).
)
!
!
[
k4
t
{
, A-55
i v
«L |




ENEATI N i e,

ATRIOISULINS0T E3INRGAY I3 SUH il

-

Wl
TN

[ul
x M-

A-56




IvTERVAL &

S OXT NI U LKL~

—

UAsH 1A
8 CJUMPLEY PTS 1 plisChn w3

MIN F

nZ

e
¥,96
19,92
2v,68
Sy.84d
a4y 8d
53.77
69,73
79469
RG .65

CH18sUN/LO/OFF
DF ,F AREF

MAX F

HZ

9,96
19,92
29,88
39,44
49,60
59,77
69,73
79,69
RY,08
89,61

10w, u0

CH2sON/LU/OFF 1 MIN

RUITIIIXIE

RMS NATE NOISE
ARC SEC/S8EC

VU706
V722
8627
<68
20054
+8605
W 06083
0728
206818
J0800

2269

A-57




L e i AT

ATROIBUINI0T E3NROGAY K338 SHH HivK

S Yo

201

A-58




A9 JUN Jen (CHl } Oaw=n LA Cnl E CHISON/LO/OFF CH2BON/LD/OFF 40 MIN
B COMPLEX PI1S IN BLULA us 1428, DF,F ARE ,244141E=n2 _250000E¢0)

s

INTERVAL #® MmN F MAX P RMS RATE NUISE
Y4 "2 ARC SEC/SEC
1 B, 10 00087
2 10 29 00013
3 20 o3V U119
4 30 049 20424
5 «qu .1 L0029
) e OV .12 TR}
7 B0 74 20035
8 72 .87 28438
9 Y- 1 92 L0042
14 « 9 1,06 Jo844
i1 1.4l 1,19 047
12 1.10 1,29 0047
13 1.20 1,99 1K)
14 1430 1,40 N1 1]
15 1.40 1.52 20053
16 {459 1,60 d0ud7
17 1,60 1,70 20009
18 1.79 1,80 00080
19 1,80 1,90 20057
24 1,90 2,90 T -
21 2.00 2.10 1011 ]
22 2,14 2,29 8059
23 2427 239 JU00b4
24 e 2,40 1131
1 Vig ¥ 1,98 sUUY6
2 le003 2,00 10173
1 Vet 2,54 Ju240
A-59




ATRONELIZUNN0T ERGAY NI St Hitd

gi

N
Huwnnn
B

-
4

:
e




: A9 JUN  3=7 CH2 jlA=n [A CHZ w CHISON/LN/OFF CH2sOnN/ O/0FF 40 MIN
« R CuMPLEX PIS In nlLJCs vs  ju24, pF ,F ARE ,2444a)te02 ,250000ucepl

INTERVAL # mIN § MAX F RMS RATE NOISE
H7 "z i ARC SEC/SEC
| A0 14 s OPVE
) ol¥ 29 13
K) 24 17 «OP18
4 Y’ 040 00123
) Y .1 JB026
" Y Y L0031
7 6V /0 8032
A 70 .81 T XY
9 ot « 9Y 1K)
16 « 99 1,00 sURA43
11 o2t 1010 V047
12 1a1v 1,29 20049
13 o2t 1,49 20050
14 1430 1,40 1LY
15 1,40 1,50 LR
16 1.50 1,60 J0u856
17 1,60 170 L0055
18 Le7¥ 1,60 0057
1y 1.80 1.9 T
24 1,99 2,00 20058
21 20U 2,10 R'TLY.
22 2o1¥ 2,20 Ll
23 2pnt 2,37 J0n04
24 2ed¥ 2,40 1713
1 4,04 1,00 BKn9d
2 1,00 2.u@ 00170
1 ¢ 2400 08236

3 A-61




ATROIBUINI0T ENI:AY ({3 SUH Bl

- =3
2000 =M
88°9%68F = 1
8ed "z =il
=N
300

A-62




é9 JUN Jedba LHY

¥ COMPLEX PIS IN BLUCA wa 1424, UF,F AKE

INTERVAL &

i O —

O N 2L

N XN NN " = bt o 0t s b b e
GV SCTNTPDLNY—-S

.25“0”0&0“0

RMS RATE NOISE

ARC SEC/SEC

200V
L0001
.0002
0002
L, 0003
N1 1Y ]
T}
Y
JANN5
0005
20005
0085
0006
L1
<0006
20206
0007
s000?
N Ty
,8007
L82u8
Y

UA=w LA CHY F CH1SUN/LO/UFE CHRBON/LO/UFF d
s244141EeNd
MIN F MAX F
14 ¥4
el o1
vl «02
2 00
«¥3 pvY.|
7 L)
k) 14
sub h7
R4 <48
o8 009
oo 010
llv‘ .11
ell e12
012 .l3
e13 014
.14 .15
1D PR Y]
16 17
17 18
o1 19
19 e 29
.2“ '21
21 022
022 2R3

10808

HR




ATRIOIMMITIS0T E3IMNAGAY MW SHH diva
34 301

;

|

]

|

|

i

L
4 4 .

1] ’I_l_ wnnH

x-i-th.

W 307

A-64




| A9 JUN  SaRy CH2 ; UAwh [A CHZ w CHLISON/LO/OFF CH2®ON/LO/UFF 3 nR
, B CUMPLEX PIS IN pLuln ws 1V24, DF,F ARE L,244141Ee88 ,250000kep0
INTERVAL #» mIN F mAX ¢ RMS RATE NQISE
N2 M2 ARC SEC/SEC
1 O, 1 ¥y 2000
2 o V2 «00V1
J 0?2 V3 s WV2
a X! .04 YY)
5 ¥4 1] 1)
b L) T 0703
7 b W07 004
8 Y L8 NIy
9 o¥B .09 ,0Mu4
1h «¥9 Y N T 1%L
1t o9 el 0005
12 el «12 s 0005
13 12 13 «00Y6
id 013 14 ,0RV6
15 .14 Y ,00u6
16 W15 .16 ,00e6
17 e16 «i7 JBR07
18 .17 W18 0007
19 .18 W19 ,0007
20 o139 ,20 ,0008
21 20 021 0068
2 o2 022 0008
23 022 .23 L0208




ATROISU IS0 [3MN0AY I3 SUN tiul

[ R T T 1}
L TN

-
XAk




i 16 gin Ae]  LrMy § wuwen ja LMY E CHIaUN/HE/JUFP LHESUN/HLIZUFF O mMIn
' 8 COMpPLEX PIS 1w usLutr s 024, b ,F ARF J199310FEenl ,20000RC+Y2

INTERVAL # I MAKX F NMS KATE NUISE
" nZ ARC SEC/SEC
¥ gt 1,00 20156
2 1.0/ 1,99 e 0376
3 1.9 299 100604
4 oY .98 B850
5 KT ) 49K 21033
o a,9H 5,98 el24t
7 S.ut 6.7 o489
a eyl 7.97 21759
9 / eY7 b,Y6 0 2V06
10 o4t Y96 02237
11 Yoyl Ll 96 «23066
12 Ve g9ty 11.95 3816
14 1l.4% 12,95 e 3208
14 1¢,459 19,95 o618
12 13,95 14,94 03936
L6 14,94 15,94 04286
v/ 15,94 10,93 04334
18 10,93 17,93 o 4197
1Y 17493 10,93 08264
2u 1,93 19,92 8337
i [PPSR 4,98 .!513
? Gywn Y90 0 3985
3 9,9k 14,94 7411
a 14,94 19,92 o9579
1 Gaw 2n, ¥ 1,291

j A-67




ATROIBUISS0T E3RRGAY W3 SUH Yl

||llll&‘:

o
E M

MIM S 440 TH/NO=2H] 140/ IH-WNO=1HD




; 19 Jun  4=2  (Heg ; Uaein 1A L2 » CHISUN/HI/ZOFF (HZSUN/H]I/ZUFF O mIN
: # DOmeLea 28 I plule us Ive4, b ,F ARE e 19031 3Em] «c2MOBNAECP2
INTERVAL 2 mln P MAX F WMS RATE NOISE L
2 7 ARC StC/SEC
1 gt 1,v4 20192
p) 1 g 1,99 00371
3 1.99 2,90 L8610
4 2.4y 9,98 \0829
b] Jeh 4498 01131
o] 4,9H D,UB s 13060
7 S,9n 0,97 01693
5 v,47 /e¥7 21876
9 74/ 8,96 02360
it 0,96 Y,96 02635
1 Yeub 11,96 «2843
(V4 1,98 11,99 0 2800
14 Yieuh 12.95 2800
14 1e42 13,95 s 2820
(T 19,99 14,94 s2710
16 14,v4 15,94 04615
17 15,94 10,93 02616
lo 165,93 17,99 ¢ 2633
19 17,93 16,93 2700
24 ta.vd 19,92 2808
! 1igti 4,9R « 1501
2 4.9k Y96 ¢ 8556
3 Yaub 14,94 6279
A ldeva 19,92 e 078
1 vabiw 20,00 ,9948
A-69




ATROIBLISI0T E3AGAY W3 SUH Wi

W o "Q:l

[
X m-

A-70




’.-T..-' o Uy es ey

14 JuN 4=3A Ll §j Us=r 1a Lbhy ¢ LHISUN/ZHIZUFF LHZ2BUN/HIZUFF 2,95 MIN
B ComMrplex PIS Iw bLuls © 3 124, LF,F ARE  J1993138E=b]l ,200000E+a2
INviexvapy o tln F MAX F KMS KRATE NOISE
nl nZ ARC SEC/SEC
1 Cen™ 1o00 2107
2 Latw 1,.¥9 0378
3 1.99 2,99 : 00577
4 2.9y 3,98 WN746
5 S,ud 4,98 1975
6 4,498 b, yh « 1222
7 BRI T .97 21516
8 0,97 /97 «1729
9 /.97 8,96 o1834
10 0,46 9,96 e 206
I CPYE) 1,96 2438
12 lln.‘,16 11.95 .27;’”
13 11,95 12.95 3250
14 12,99 19,95 3487
15 10,99 14,94 o u623
16 14,74 15,94 03907
V7 1h.94 16,93 a 4078
18 16,94 17,93 04417
19 17.493 16,93 4574




ATRIOIMHL IS0 EINVRGAY NI SHH did

WIM S°2 440 IH-WMO=CH] 140 1H-WO=1HD

098" 1- 200" Z- 090" E-
uuuuuu - — — - — — ~+88e8e"S-
1 ] ]
e/\/ ] 1
] i
] ]
nnnnnnnnn ;T T T T T e
1 1
] i
1 [}
|||||| _ - - - - - Ll
198000"C 5000° 02 - 4
' ' £S610° =48
, \ #2°1s =1
¥ M =18
[ 1 8+82 =N
] ]
nnnnnn - - - - - - -peeee"2-
]
' M 307
]
¥

'

i

|

1
|||||||| -~ — - — - AP 1-
A W3 B HUC * OMD GE-y NOC @1

A-72




i 1»

INTERVAL &

JUIN
! B CoutPlied

X NC DN

C

& e NS~

4oy LY

UAwmnn T a
P8 i otdla wuz

Min b

nZ

yelkt
1,0v
1699
2a99
St
4498
DeYo
Ny’
/97
D490
V.96
la.yé
114D
12.35
13,99
14,94
195,944
16,93
1/ 493
18.93

v, gt i1
4,98
4,96
14,44

vig AW

UF ,F ARE

MAX F

a4

1,04
1.99
2499
3,98
4,98
5,98
0,97
7,97
6,96
9,96
tVa,96
11,95
12,95
13.98
14,94
15,94
10,93
17,93
16,93
1¥,92

4,98
9,96
14,94
19,92

21,04

«1905513F =00y

CH13UN/HI/UFE CHZBUN/HLI/ZUFE 2,0 mIN

«20000AE+02

RMS RATE NOISE
SEC/SEC

W10
s0371
«0640
0791
01164
o 1383
1704
e 2290
2746
2648
02641
02674
26}
22685
2417
2418
2612
02629

.1598
. 4552
,5953
5712

,9592

A-73




ATWIINHLI TS0 IDBRGAY NI SHH Yivd

Nld 1 240/ TH-NG=THD 4307 TH-NO=THO 3 THI 8] H-0 * k3

A-74




Vo dun  ded Ltl , wlAen ta U)ot CH1=UN/LJUFr LHZsUN/HI/UFE 3 HIN
B CUMPLEA P1S Lw plulr v 10249, F,F ARE ,976065b=A1  ,1880rokt+vd
IviLRVAL & R ETI 4 HAX P RMS wATE NOISE
"z ¥4 ARC SEC/SEC
] VoUW Y,90 02509
2 Yeub 19,92 <8739
3 Tweu? 29,88 1,8546
4 29,068 JY,04d 1,4182
o} S9,.04 4y ,00 1,4348
t 4y, 04 89,77 1,39766
7 Sv,77 6%,73 1,2340
R OY,.73 79,69 1,1915
D] 74,69 8Y,bb 1,1343
14 85,05 9y ,01 1,0923
1 Kiguil 10 0P J,9617

A-75




ATROIBULINI0T B3NRGAY M SHH Yivd

ESkMAL

—




10 guN  A=h  CHZ ; ulen lu L2 CHisun/HL/ZUFF LH2BON/HLZUFE 1 MIN
W o CIMPLEX PIS Ia olLula s 1ugl, UF,F ARE (976969F=n]l L,1080000E+V3

1iTERVAL ® Hin F mAX F KMS RATE NOISE
rn/ n2 ARLC StEC/StC
1 1 g Y,96 04539
2 Yauh 19,92 L8608
A 19,92 2y ,8R YS!
4 Py, uh 379,04 b274
5 3y,.n4 4y, 89 . 78065
A 4y ,09 59,77 07601
7 Swa/?7 bY,/73 « 7253
) O,/ 8 79,69 67066
9 Tuoh9 BY,05 7008
14 By gnbh 9y, b1 : 06689
1 Ve 100,00 2,3414

A-77




ATROINHLISS0T E3NRGAY N3I3T SHH uite

[T | I I 1}
o

—
X M -

A 307

A-78




| : J---m---u-n-u--.u---.--....._..._......____,'
' i A

To Jun amph  CHi 7 Jaww (4 (M) ¢ CHIBUN/HI/ZUFE CH2BUN/HI/UFF 40 M]IN
R COMPLEX PIS Inv sLUCA o8 1624, 0F,F ARE ,244141E=02 ,250A0AE+v}
INIERVAL & L T MAX F RMS RATE NOISE
nl HZ ARC SEC/StC
1 ey ¥ vyl
2 alw 2V su0al
3 24 Y sBN03
4 Y an 2 0R89
5 Yy Y 0120
) «HP .Y w0134
7 99 W 7V 00159
) oV b0 L0186
9 Y Y0 e¥219
1n N {008 ,0227
11 leut? 1,10 +B246
12 1,12 1,29 p0264
13 le20 1430 V297
14 badi 1.40 08290
15 1440 1,5¢ «0338
16 Leo¥ 1,00 0336
17 {00 1,70 0350
r 18 170 1,84 ,0347
19 leaw 1,94 20384
2v T 2,00 0377
21 2evit 2.10% «¥373
22 elw 2,20 10399
23 2.2¥ 2490 L0430
214 PIRRYY Zea0 ,0420
1 onan Y CB451
. 2 leu 2,10 21031
!
! g P e1451

i J A-79




AT IS0 I3WAGAY 33 StH dive

[ ] Q‘l‘l.

[l
-

3w 01

A-80




' FPoTorm 3oL (X
19 Juw 4=/ Lne i JA=mnn Ja Lng o CHISUN/HI/UPE CrHBUN/MWIZUFP 40 MIN
#oCUMPLEX PIS TN sLula o3 1424, F ,F ARE ,24414)\E=P2 _250P00Eenl

JalgAvay « mlN r MAX ¥ RMS KATE NUISE
nZ nZ ARC StC/S8StC
1 Viegu¥ «l® WhoL7
2 1V 20 JH0BJ38
k) el XY N1
4 e 3 4V V718
o} 04 -1 JO1U6
5 oD Y «01383
7 ah 79 0148
B oI Wb 0108
9 BV o0 'R Y-1
ia ¥ 1.0 200
1t 1,60 1e11 00223
12 letw 1,29 0248
13 1o 1430 20253
14 L o84 1,40 260
15 1440 1,50 u289
16 154 1,001 0311
17 le0@ 1.70 f03¥7
18 1472 1.80 0316
1y 1ot 1,99 003195

2h layw 2,94 o330




ATRIJIMMLISNS0T E3NAGAY W1 SUH vitd
8344 N

"
»

B e




1o Jun 4egh (1}
&« CompLeas PIS 1.

[nTexvAL w

CUNT T A s

i UAen la (") ¢

niuln

as 1924,

M~ b
1y 4

0¥t
Pl |
a¥12
I
o4
e 5
1)
o7
0B
9
P '
11
12
Ils
«14
"5
010
17
18
19
s 20
.21
022
e23

Vel
o1V

CrHlisun/HL/uFF CrngsyN/HLZ0OFF

JOF ,F AXE

02441 41tk=A)

MAX »
nl

17

.23

iV
20

«230620WL 0

NMS RATE NUISE
ARC SEC/SeC

,002
e
, 0087
, 0009
L0012
L0815
LBN16
,0018
,0A2¢
,0A23
TPE
1Py
TR
, 8033
,0A31
L0837
WY RY
L0835
,0n39
,0038
,0042
YY)
,an4n
Lundt

sU¥4d
01080

J HK

A




ATRDIMNL T 30T E3NNOGAY NI SUN Uit
a3

B E 449010 ND=WU] 440/ IH/NO=1H] f ZHD H] H-Y0 : ZHD 18- W 81

[ O U I |}

-
X /@b

L TN

A-84




—————y

«25VVYBE+LY

KMS RATE NOISE
ARC SEC/SEC

, 0802
, 8004
. 0R06
, 0009
W0912
o014
L0017
L0817
,8220
,1n22
I.P3
. 00825
L8024
L0428
027
TR
»00834
YY)
TXL
.00834
NLRY:
L0038
XY

1N
s 0890

14 JUN  Qein M2 3 ybden Ta (N2 w CHIBUN/HI/UFF CHZSON/WI/ZUFF 3 HR
B COmPLEX PIS In dLUCK vs 1024, uF,F ARE ,24414)E-~03

INTewvAL & min b MAX F
' H2 nZ
i ek v i
el D | 02
3 12 W63
4 o3 4
5 04 «05
6 . b
7 b w7
8 o7 Y-
v VR U9
14 v9 o1
1t oin 1!
12 .11 012
13 «12 P
14 el e14
1% o 14 15
16 1D «lb
17 Y. 017
18 o117 vif8
i9 1B 19
2a o19 20
21 o 20 21
22 ) 022
) W22 23
24 «23 24
| eV o1l
? o1V o 2¥
1 v gkl .Zb

\0125

A-85




ATRIOINMITEUO0T EINRGAY NI SHH Hiba

A-86




: 11 Juv Dei LML § JA=v la LM w LCHLIBUN/ZLO/ZEN  LH2SUN/LO/EN 5 MIN
#OCuMPLER RIS Ly HLULA »wa  Qugd, pF b ARF  L195310E=P1  ,200P0VE+02

INTERVAL o LR L A b RMS RATE NOISE
1l HZ ARC StC/SLC

1 dev 1,00 ed188

2 1,00 1,99 p488

3 1.99 2,99 s0699

4 2,99 d,98 , 8800

5 J.98 Q498 s 100007

o 4,98 9,98 01426

7 D.94 DGY7 s1015

] Vg7 7 .97 21044

9 797 b.96 01257

14 S,9h Ye9h «10223

1 9,96 10,96 L, 0989

12 lu,90 11,95 e 0985

13 11,99 12,95 s 0988

14 12,995 19,95 0922

15 19,95 14,94 20857

16 14,94 15,94 20833

\7 15,94 16,93 0848

18 10,93 17,93 207060

19 17,93 18,93 20733

29 18,938 19,92 0749

1 9y 4,98 1584

2 a,98 9,98 231V

3 J.9b 14,94 e2123

4 14,94 19,92 01739

1 e 2w 09925
)
bl
.?
P
]

A-87




ATHOIMHLI S0 I330A3AY NI3H SHH Uitk
344 3N

[ ] &:

[us
4N

W 01

HIN S N3 O0LNO=CHD N30 ND=1HD N THD ©U] A-80 = 2H) Z-S W 11

A-88




11 JuN

H=2

LH2

B CumpieX PTS [In

INTERVAL

I NPT IO N

B

i UA=V la (] w
BLUCK as 1424,

1'\1N 4
"/

vVig 4
1,84
1,99
2e9Y
.98
4,98
DYk
0,97
7497
D,Y6
Yenb
1a,us
11,9
12,.,9D
13,95
14,94
1o.,94
10,94
17493
18,938

CHISUN/LU/ZEN CHZBUN/LD/EN b MIN

DF,F ARE 419531 3E=d1

mAX F
HZ

1,40
1,99
2,99
3,98
4,98
9,98
0,97
/97
4,96
Y96
14,96
11,95
12.9%
13,95
14,94
15,94
10,93
17 .93
16,93
19,92

4,98
¥,96
14,94
19,92

24,84

«200RBAE+02

RMS RATE NOISE
ARC SEC/StC

00154
0374
s 05088
28790
e1402
21311
01474
1685
02917
02¥21
0102
02307
02441
02435
02456
e 25067
02717
« 2689
025089
«2508

.4396
05279
L5809

W 9202

A-89




ATROIMHLISH90T E3A3AE NIFW SUH HibE
809" 2- 809" £-
|||||| - - - - - - <2808008"5-
1 1
] ]
] I
i ]
||||||| Vo T e
] ]
] ]
] ]
lllll - - — - —- = o
108808 00g -9z = 4
i i £5618° =38
\ _ 82°1s =1
528" =i8
) i gY8Z = W
i i
|||||||||||||||| - - - - - - 888" -
} [}
] H
M 907
] i
] B .
NiN §°2 W3-01 WO=¢H) N3-073-WO=1HD WIM) bl A-80 & 1 i !




s

[y

11 Jun D=3a Criy

8 CompPLEx RIS

INTeRVAL &

ENBO LN -

N * vt e B o e et = e
T LEXINT T DV — O

SN~

Iy

3 VA=V la eny oW

sLuln

ns 1029,

MY
rl

vie i}
| 11
1,99
2e9Y
$,98
4,9H
3,98
097
/Y47
OeYb
J.9b
fvaub
11,95
14.95
1,95
14,v4
12,94
1bevd
17,93
18,93

[P
4498
Yeub
14,94

Vet

CHIZUN/LUZEN  LHZEUN/JLOZEN 2,5 MIN

UF ,F ARE  ,195313E=01

MAX F
H1

1,04
1,99
2,99
3.98
4,98
5,98
0,97
7497
b,yb
¥,96
10,96
11,95
12,99
13,95
14,94
15,94
16,93
17.93
18,93
19,92

4,98

Y,96
14,94
19,92

2,

W 2PBROVE+E2

RMS RATE NOISE
ARC SEC/SEC

io?
205180
,u7488
0797
20945
094}
«952
11593
«1n4b
1109
,0944
,u948
W91l
837
U806
N840
0782
0774
V0775

.1563
023158
02133
1779

3945

A-91

B




ATIHIIMHITI NS0T T33RA0A0 HI3E St Hitl
d3a4 301
90" Z

f = -~ - - -

i

'

1

R i

1

1

L S,

)

1

= 4

' =30 ‘

llll "P A

' =10

] = N

1

A

. an

i ! [ t i

! ] 1 i o -
.l||||'||||||la||J|||Iu‘||||.|||-|l.’1l..|||-l§1
wid 5°C NI UT-w=u0 w3-0-ND=THD o I3 €] A-90 P WD EE-3 WY 1S

N
%
<




11 Jitn Nedo LN ; Jawyv Ta 1] &
B Conplrx PIS Is nluln o3 1424,
Jeltwvay o I ]
! e IV
'/'3 ‘0""-"
S 1,94
q FER A
5 S, A
; § LIRS )
7 AR
" Ued?
3 t a7
1y R
[ HaWO
12 1ogun
1 11,450
14 12,49
19 149D
] 14490
1/ HECL:
) fuew3
§d 1/ 693
24 lo o9 d
\ PP T
2 4,9k
R} Yeubh
4 1 devd
|
. i eV

CrisuN/{u/tnN
WE L, F ARE

MAYX

X0

1,00
1,99
2ot
J.9¥H
4,98
DeYb
9/
/ 97
B Yh
VIRTT
1a9h
11,958
19D
13,90
14,94
1nH,94
10,%3
17.93
10,49)
19,92

4,94
VWb
Jau,94
14,92

2,

¢

LHeSUNZLUZEN 7,5 MIN

L1UD31aken)  J2vadant ¢v?

KMy wATE NUT ot
AL %E St

L,u149
L0306
L0583
<¥B1S
1614
,1269
,1507
L1591
L2986
L2040
2100
.2433
02397
02457
. 2403
2391
2472
2829
,2454

o 1941
T Y 3
V201
£ 9619

« 9108

A-93




t:!

ATRIOINHLIBU30T E3VUA3AY NI38 SHH vl
344 301

LN

wononoton

$—
X -

i \ :




YL gy Yeq ), A=y Ta LN} o« CrisUN/LU/EN CHEBUNZLO/ZEN } MIN
B oMbk PIS I pLuln v3 31923, 0F,F AKE e97hA00J3Ewi]l L 1AvuAL+YI

Talowvap « Mlw r MAX F RMS RATE NUISE
A7 e ARC StC/SeC
1 WiV Y uh e 2902
é Yo n 19,92 22979
3 19,92 29,488 02393
4 PEIY 3Y.04 21879 i
4 AV, b4 4y, ap « 1404 i
o 49 , Ris 59.77 1192 i
7 bv /7 69,73 01071
s ov./3 Ty,09 s 1UiDH %
9 79 ,n9 8y,6% .1148
1¢ Mo e D 9y ,01 <1128
i A gutd 1hv, 00 D912

A-95




AT IaMI TS0 E3WAOAY HNI38 StH Yive

W

[l
ZAarai

307

“im 1 M3-DO-NO=cnd NIDLND=1:0 M IuD 0] A-80 2 eI 5§ WY 13

A-96

- e B . -y




h

11 Jun H=5 CH2 § va=Y 1A Ll o CH1aUN/ZLG/EN CHZSUN/LO/ZEN 1 MIN
8 CoumPlLex PTS In bLUCKR 43 1ga, vk ,F ARE 4 976563E=00}) J1PURBeE YYD
INTLRVAL # min b max F KMS WRATE NUISE
HZ nZ ARC StC/StEC
1 e BV Y,96 5043
2 4.9h 19,92 J86382
3 19,62 29,68 7663
a 29 ,0H Iv,84 ,47850
) 3y,84d Ay, B0 22645
; ay 8V K977 21598
7 Y/ 7 6Y,73 3108
) oY 73 TY,b9 28999
9 7¥,09 BY,.b5 2 4755
14 BY 6D 99,01 Ju600

1 AL 10¥,00 1,4709




ATRIOIMHLIZIS0T E3WAOAY NI3E SHH HivE

25k

A-38

- ——yy




-

Ye JuN Hel ("2 5 UA=V [a (M) N (LHLIBOFF CHZBUN/LG/EN 5 MIN
i LM e a Yo L hpLon s 1wed, uF,F ARE e19D313€ed] 220000BL*02
selpHvAL = AlnoF MAX P ™S RATE NOISE

nl “l ARC SEC/SEC

1 dend 1.00 0156

2 led¥ 1,99 e385

3 1,99 2,99 0874

4 2,99 3,98 ,0812

5 J 9t 4,98 e 1302

b 4,98 D,.98 1336

7 5,98 6e97 1564

8 0,97 7.97 04687

9 7497 8,96 2011

19 B,¥b 9,96 2119

1 9,96 10,96 2229

12 16,96 11,95 .2556

13 11,99 12,95 « 2587

14 12,95 14,95 12401}

15 19,98 14,94 2719

16 14,94 15,94 « 2643

17 15,94 10,93 02691

18 16,93 17 .43 02634

19 17,93 18,93 2554

29 10,93 19,92 « 2596

{ Q¥ 4,98 1680

2 4,98 Y,96 + 9808

3 9,96 14,94 5604

4 14,94 19,92 <3008

1 de¥ 20,00 «9210

A-99




T4 M7

-t

4
sl

ATRO I B30T I33a3AY W38 StH b.td

906" c 2891 280° 9 8o 1-

- -{%- - --"-"-"¥7y---- -9 ---- -~ - - -

] . _ll f_|10||
| t t
[ ] ]
] t ]
- - - & = - - e o - m e e e -~ = -
] } L}
i/ 1 |
}

888" -

~E2008° ¥

188880 Cyp00- pa1
| 99.68"
vz e!
588"

t 22474

o

i

Iowoonn

[ e
x -

-80808" 1-

Sody AL

-E“RRpe’ @

A-100




12 Jun he? CH2 3 Uamv jA Chl W CrlsNDFF CH2sON/LO/EN 1 MIN

B CoMPLEXY FIS IN bLUCK vus  1w2d, DF ,F ARE LP768563E~01 ,10000RE+Q]
INTERVAL & Mln b MAX F RMS RATE NQISE
H2 HZ ARC SEC/SeC
1 vl 9,96 4147
] ¥,96 19,92 .8962
3 19,92 29,88 JB84v8
a 2y, 48 39,04 4754
) 3Y,.b4 49 ,8% «2667
o 4y , 86 59,77 1560
7 59,77 69,73 «1090
8 69,473 79,69 J0979
9 79,69 8Y,05 <4750
19 HY .65 99,61 Ju683
1 VN0 1¥d,00 1.,5014
A-101




ATRIIEUISRN0T ERAGAY NEIGE SHH it

A-102




12 JUN 6=3 CH2 J NAev 1A CHl N CH1s0FF CH2eON/{Q/EN 48 MIN
¥ COMPLEX PTS IN BLUCK e 824, DF,F ARE ,244341EeQ2 _250000E¢0}
INTERVAL & MIn F MAX F RMS RATE NOISE
HZ NZ ARC SEC/S8EC
]
1 ¥W,00 oiP pasy7
2 1@ 20 00358
3 029 o 30 20054
4 30 040 18076
5 40 2 30 0296
6 .1 »60 0112
4 «60 o748 10131
8 79 89 20154
9 .80 T L0187
1a 90 .00 10186
11 1,00 1,10 : 0217
12 1,19 1,20 4221
13 1,20 1,30 0240
14 1,00 1.402 20250
15 1.40 1,50 0265
16 1.59 1,68 0274
17 1.60 1,70 9285
18 1,70 1,80 03020
19 1,80 1,90 0321
2@ 1,90 2,00 «¥318
21 2,09 2,10 oM337

22 2,10 2,20 ,0324
8322
L8334

,8382
,B858

1196




ATROLM IS0 ETINAEGAN N SUH i

®ese” = 3
»2000° =30
89°968% = 1
e88°z =i
88z =N

|||||||||||||||||||||||||| 86688 1-
am 907

i

|

L

1
|||||||||||||||||||||| -80000"
WM E IGOVNG=A0D  10=1H0 N IHD U1 A-60 : ZH3 »-9 MW el °




F— o o Y

le Jiiy  het (CHZ § A=V Ta L) CHizukP Crn2300W/LO/EN 3 MR
o GogmMelEx PG In o BLulA ag 1424, ¥ ,F Akr 244141 E=A3  28vindat ¢n@
I9TFeyAlL o LI MAx F KMS KATE NOTISE
i HZ ARC ScCr/SeC
|
|
1 s | Y |
? o1l o2 ed0a¥ i
3 o2 N3 114 i
4 PEVA VY cBV/5 ]
o) o414 suh AR i
] N W16 9125 ;
7 ] a7 122 ‘
A L7 L W814d 1
9 o1k '09 Jo104
Ly 1 elb V190
11 1 ol V222 |
12 o1t 12 L0200 '
14 « 12 .16 .VJ?\’B :
14 13 «14 V203 |
15 14 18 0281 |
16 o 15 .16 ,02068 1
V7 1 b «37 Jsudd !
1d 17 Wif L0297 i
19 1B 19 KR L) i
24 iy 2 Nen2 ;
21 ed' 21 00322 i
22 od 22 SRR
23 27 R «0316
oy PR .24 0340
1 L g A it .“5/1
P 1 o 2 sUBL4
|
|
! Vv A 1198 A
M i
]
) |
) i
!
, }




ATROLU T30 E3WA3AY N334 SUN vitd
o034 01

thowonnn
Su

[
Ak

A-106




o Y

"

19 Ju~n el Vi § A= laea LVGaNN/ZLO/EN LHESUN/LO/ZEN 5 MIN
t CUMPLEX Fi&8 IN glLUCR o8 [Wea, UF,F ARE L19Y53138E=Nn1  2000MAE+p2
INTLRVAL » NI~ b HAX F KMS RATE NQISE
n? HZ ARC SEC/SEC
{ Vo1V o008 Juon
2 law 1,99 «0103
3 1499 .99 L0232
4 2,99 3,98 0357
) JL U8 4,98 «b8u4
6 4,9R H.98 600
7 9,98 6,97 «¥7052
o 0,97 7497 V972
9 7,47 0,.Y6 119%
1 Hayb Y496 « 1429
3 Y,.96 16,96 21678
12 T, vt 11,95 «1938
13 11,95 12,95 0 2@06
14 126499 18,45 02106
15 19,95 14,94 02143
16 1d,.v4 15,94 2119
17 1b,94 16,93 2144
in 16,43 17,93 1770
19 172493 18,98 01798
29 10,93 19,92 , 1626
1 g A 4 9K «0925
¢ )] 9,96 02309
3 VY] 14,94 04453
4 14,94 19,42 «e4254
1 Ve AL v, 0l ,0656

B v——



ATRIOIMHLI ISU90T E3AFAE NI3E SUH bivd

N3-01-8-34A1




13 Jun  7=2 H¢ ; A=A | Awmy

B COMPLeX PIS [ L0

INIERVAL &

N T o N~

L =

A
11
12
19
{4
in
L6
17
18
19
v

e N

“©e le‘.

nin b
nZ

N
Loud
1,99
da99
RIA].)
4,90
Doyl
Vey7
/o7
b,y6
Y40
1,96
11,95
12.uh
19,95
14,94
19,94
10,93
1/ .98
1,93

")..llft
4oyt
Ya9b

LVGanNN/ALN/EN CH2ESUN/LU/EN 5 MIN

Ubk,F

ARE  L195313Een)

AX F
HZ

1 gu0
1,99
2,99
J.v8
4,98
5,98
0,97
7.7
b.96
Yo
10,96
11,95
12,95
1oe9h
14,94
15,94
16,93
17,93
18,93
19,92

4,98
9,96
14,94

RMS RATE NOUISE
ARC StC/StC

»2000AVAL A2

WH154
RTY
8575
LNB36
.1748
1281
, 1490
W1711
,2002
2030
.2142
L2040
02145
2235
02433
02299
,2232
2328
c2451
, 2363

2057
<3802
e 4926
D1y




ATHO 1ML IS0 E336A3AY #3380 SUH Yitd

Nin 1

N3 CLMO=260 M3 0L/MO=3AT

o

307

—
2R -




13 JUN 7=3 (Vu § UA= lawe LVGBSUN/LO/EN CH2SOUN/LU/ZEN § MIN
¥ CuMPLEX PIS IN bLOULM ue 10248, OF ,F ANF  ,976360Ewt] ,100000L+03

INTERVAL & HIN P MAX F KMS RATE NOU1SE
¥4 HZ ARC SEC/SEC
1 V¥ 9,96 2701
2 9,96 19,92 7548
R) 1v,92 2,88 9752
4 2y,48 39,84 , 1985
5 Iv,.84 49,80 «1129
6 49,89 59,77 00707
7 59,77 68,73 V494
H 69,73 79,64 ,"388
9 79,69 89,08 8341
1 89,65 99,01 0274

1 W lag,un 9176

A-1




ATRISIWHL IS307T IE39HAGAE N33 SUH tiog

Hid 8 »301/ND=2KHD 130T NO=3AT A1 +-00 ®

Yoeesz - 4
»eee' -
6o =1
o8- =l
G2 = M

.y

s 301




13 Jun 7=4 Lyl § JA=H JAew ) vOGBON/LO/ZEN CH2BON/LO/ZEN 46 MIN
8 COMPLEX PIS I~ pluClh we (4824, DF,F ARF ,244141E=02 ,280004AE+y1

INTERvVAL & Min F MAX F KMS RATE NOISE
nl "2 ARC SEC/SEC

1 Ueli Y L0N089
? oiv 20 s 0122
3 o 2 o 34 RN
a o3 04 0047
5 T .1 0057
-] LT s60 2074
7 Y .70 L0084
3 oV -1 il
9 e Y 0108
Iy 9 1,00 199
11 L0 1,10 0137
12 1o10 1,29 0145
13 120 1,36 0151
14 1,30 1,40 18109
15 1e4u 1,%@ s0101
16 1e80 1,00 2167
t 17 l1o00 1,7¢ N7
] 18 1,70 1,60 0182
’ 19 1,80 1,90 «B168
24 1,90 2,u0 9199
21 2,006 2410 D208
2 2410 2,20 sn217
23 dodl 2,30 0210
24 2439 2o ait 0283
1 Venn 1,00 0284
2 1 g0 2,00 L6535
[ 1 G ewtt 2,50 0706
=
|

A-13

-




ATHWOINHL I 20T I330AIAY W33 SHH Hivd

8344 31
) 290°1- 06" 2- 269~ 288" -
y - - - = - = - - - - - -y - T T T /|y, s T T T e T s
} ] H ] i
i t § t {
i ! i { H
1 H H i ]

s e e e e e = e e e B ek e e e e e me e e em = e -

1 $ . : .
w300 ND=IM) W3 0 N3-3A St H-uC T AT 5/




PeTin 4L 0KA
19 JuN 7=5% VL § lAert Jaep LvGEBON/LN/EN CH2BUN/LD/EN 3 nR
8 COMPLEY P1S ] BLUCA v 1124, LF,F ARE 22441 41E=0y 2900 NE S0

INTewvAL o LRI ¢ MAX F KMS RATE NUISE
rnl N2 ARC SEL/SEC
1 Yenk i B2
2 o1 W12 2B
3 2 a3 s
4 o3 04 «0PYd
5 a4 o0 s V0V06
6 % VB 00U7
7 R 7 113
8 Y VH S
9 B Y yoR12
12 09 o1 «8¥12
11 oli 11 0012
12 o 11 012 JOn16
13 12 13 ueLs
14 o1 14 yVA15
15 .14 15 Jsul4
16 W15 alb 0817
17 .16 e l7 J0P18
18 <17 18 s 2n
v elb e 19 s 002V
2v 19 e 2V 002n
21 2V 21 a2l
22 2 22 SO
23 022 23 VN2
24 23 024 22




ATROINHL IS0 T E330E3A NI3E SUH Hipd

440-071-80=243 440071 WD=3A1)

Nid 5




18mna JUn b=l VG g uAen 1a=w
B CUMPLEX PTS I~ dluln vs 1nea,
INIERVAL ¥ min b
124
1 Vg v
2 Lot
A 1,49
4 < 49
) 3,18
o 498
7 D98
) .97
9 797
182 0,9H
i Yeuwb
12 Lvg9h
13 11.99
14 12490
15 13,90
\h 14,%4
L7 iD,v4d
18 1,93
19 17,93
2 10,93
i €l g 1A
? 4,98
K] d a9
4 14497
1 Vg di

LVGaUN/ZT U/Zub b LH2EUN/ILU/DFF b mIN

VF,¥F Aawxt « 19931 3E=u]

max F
n

1,04
1«99
2,99
S48
d,u8
D.,98
b.97
7.97
eyt
Ye9b
1¢,9b
11,95
12,95
13,95
14,94
15,94
10,93
17493
10,93
19,92

4,98
¥ .96
14,94
19,92

2t

.ZGWWuwtva

KRMS RATE NOISE
ARC SEC/SEC

Jungn
0048
077
Y 1Y
W19}
0167
01814
«0216
242
0278
¥288
310
N338
, 03065
20377
T REY |
ad327
2382
0389
10374

NAR-1
0493
W¥754
826

1241

A-117

-




ATWIIMHLISI0T I3%A3AY W30 St ditd
8344 307

nlle S 140D WO=CH] 440073 NO=3AT) A1 H-8G ° TWI -8B wE 3]

i
&

Wt

[
K-

&

A-118




A

1y Jle da2 (i | A= [aen T VGEINZLOZORE Cn2snN/LO/ZOFF H MmN
N CIMPLEX PIS Tn pLUCR ws 1424, DF,F AKkF L1951 5Ewnl  ,200N00E+V2

INTERVAL & AR 4 mAX P RMS RATE NODISE
1 Aenttd 1,09 Jun78 ]
2 104 1.99 00159
3 1,99 2,99 0189
4 794 J,98 0221
) S 9K 4,98 0247
o I 5,9R s V255
7 bywH 0,97 «V2069
8 97 /o97 W27
Y 797 d,96 ,0278

1 L) Yeub 006279
i1 Y96 1u,.96 JB285
12 14,90 11,95 020635
13 11,99 12,98 0254
14 12,93 18,95 00273
15 19,90 14,94 10275
{0 14,94 10,94 0202
17 19,v4 10.93 V273
14 16,93 17 .93 9292
19 17493 18,93 U204
2w 18,93 19,92 1286
1 A 4,94 L w2l
2 4,9 PRl 0604
3 990 14,94 0696
4 14,94 1Y,492 W63 H

1 A gt 2V, 131 H




ATHRIO LU IMI50T E3500AY NI38 SUH Yiud

899" 2-
||||| 80000 9-
§
|
i
]
uuuuuuuuuuuu 86608 5
|
i
i
)
||||| 160008 V5000 00 1= 4
| 99.68° =
_ sz'01 =1
see” =il
1 324 74 =N
i
e e e m e m e - =~ - - -~ - - - -PURRR"E-
t
! St 307
H
— -~ — 0808 -

Wik 1 gwl—\..anﬂxu 446 01-N0=31 A-Y1 H-od * th £-8 WY 3T




INTERvVAL & MIN F
YA

IR YY)
Yeun
19,92
29,88
33,84
49,80
AV e77
by 73
79,09
Ry sbY

S OAINGOCU DN

—

1 kv

Man F
"

¥,96
19,92
29,63
39,84
49,480
S e?7
63,79
79,69
HY,0%9
99,01

1A, 40

15 JUN 8ded VL ; uA=H Taex LVOLESUON/ZLN/ZOFF (CH28ON/LD/0FF { MIN
R COMPILEX P15 [n blLUCK g3 1wed, OF,F AkE «B76063EeR]

V1AL 403

KMS RATE NDISE
ARC SeC/StC

0551
1202
W 1179
JBLy7
511
V456
+9376
0322
L0299
«0201

2478

A-121

—d




e

ATRIDIMHLIAUS0] IG36A3AY W38 SHH Hiod
2344 307

WIM 8% 449007 M0=Znd 190-0L-M0=3AT A0l H-UC :

A7

e =4
cel” =40
68y = 1

) =id

=M

3t 30"




10 Jun ned VL ; UA=rn [Aew LVLBON/LL/UFF CHZ2BUN/LU/JUFF 490 mIN

# COMPLEX PIS I~ olulr =2 f1a24, oF,F AK}F 024414 E=ng ,250N0oWELen!
INTERVAL # inTn r MAX F RMS RATE NDISE
HZ H? ARC StC/8tC
]

1 Ve ol ¥ L2

2 olv Y3l L)

KY 24 Y N7

4 P YL s A V9

5 a4 .15 0a12

6 e DW OV J001 4

7 i o7 L8

8 P AN -1 20020

Q 17 a ¥4 P24

v 14] 1., s0N24 ;
11 1oup 1,10 «VN27

12 1el®? 1,290 0028

13 1ec¢Y 1,90 .. RY]

14 1edw 1,40 J0A3Y

15 1,44 1,59 20034

10 1,9¢ 1,04 20036

1/ 1,00 1,772 «UR3S

14 1,70 Lot L0038

19 1 ab¥ 1,90 10NQQ
29 ley® Zoutd U039
21 248V .10 1Y B
22 2ol 2,20 804y
23 2oV 2e37 042
24 2edit 244 V42




ATROINHLISI30T EE%ROAY NI SUH Hivk

B E  4490/0V/MO=ZHD 440-01-MO=9AT A-¢I 60 ° AT 5B WY 33

"o

naum
P
X -

A-124




"

15 JuiN nebh { Vi, §

B CuMpLrx PIS

INTERVAL &

UAery [ Amw
IN glLuln us fvza,
B W

"/

Ayu¥
o vl
2
e
sé
e¥h
Mdal
o/
ovin
'Y
.l(’
o1l
17
o143
o 14
.1b
.10
17
.18
019
o 24
« 21
-2?
e

y‘-.\Ay.
o1V

vi .MH

LvGBUNZLU/ZHE

UF ,F AKi

0244141k =0Y
MAX ¢
al4

o V1
o2
3
d
245
1Al
k7
208
'
10
el
el2
.1\3
14
W15
el
17
18
19
o 20
.21
w22
e2d
o 24

1
02U

.2\"

(Hn28On/L0/0FF

3 nk
«2%540008E+00

NMS RATE NDISE
ARC StC/StcC

-1 R
W4
JAp2
0NV 2
VB2
A2
s BBN2
s ¥9N2
A%y
L1282
1R
LR
TR
sV
0Ny
sONiNg
04 a
Juva
0004
I
NCTY)
P04
11]
~0Aud

VR
L0011

B35




ATWOINHI IR0 (E3ACAY WE30E SHH Yiva
8344 201

HIk S ﬁo#énﬂeuuﬂaunzu Bl 90 1 23 TH] 0.8 M3 -6 we U1

nun Q:.

-
R




— Y

17 Jun  Y=1 CLHl KSU/ LHE ECu ;7 aei TA LM b CHIRCHZ2BUN/LO/EN 5 mIN
B COMPLEX PIS In BLUGR us 1024, UF,F ARE  L195313ken] ,200000L+a2

INTERVAL & Min b MAX ¥ RMS WRATE NOISE
nl 2 ARC StEC/SeC
1 Vigv W Jguw 0213
2 1gne 1.¥9 L0584
3 .99 2,99 L, 0920
4 2,99 3,98 1241
5 S,98 4,98 L3447
[ 4,98 V.95 «1901
7 5,98 0,97 «2258
8 0,97 /e97 e 271¥9
9 /o997 8,96 « 3996
19 BeYh 9,6 3318
i Ya.yh 1,9t 9421
12 10490 11,99 o317
13 11,499 12,95 4295
14 12,90 139,99 o324
15 13,95 14,94 s 3042
16 14,94 15,94 02797
17 1h,94 10,93 .2819
18 10,93 17,98 . 28727
19 17,93 16,93 02593
29 19,93 1y,92 2728
1 Aavn 4,98 5828
2 49" 9,96 0574
) Y.9h 14,94 . 7805
4 ta.94 19,92 L0181
1 U quilt 2V W 1,2553

A-127




ATWOIMHLISI0T E3WA3IAY W33 SUH Hivd

#tonowogpn
TN

|-
xRk

NId S »3 537 WO=CH3=1H3 R ZH] ¥l W40 u 133 WD 058 THI T wE 0

A-128




17 JuNn G=? 2 )RS/ LMl ECL 5 A=t TA (m2 w CRIECHZBUN/{Q/EN $ MIN
B CoMrirx » 18 Ly nLUCRKR e lagd, pF,F AW «19D318E =L [ 200ANNE ¢+ 02

INT o RVAL = MIN F MAX F KMS RATE NDISE
"l =7 ARC SEL/SEC

{ i gv¢t 1,00 0147

2 1l quv 1,99 «98372

R) levw® .99 0578

4 2,499 J.98 s M8LY

o] Jd.v8 4,98 , 1288

6 4,48 5,9R L1290

7 D498 6,97 L1614

A C.v7 7497 1799

9 ey oL.9¥6 , 1883

b ",yn Y96 «1990

| Y9t 10,96 2135

1?2 1o 96 11.99 ALY

13 11499 12,95 2244

14 lea¥b 13,95 e2395

15 13,95 14,v4 o238

16 14,94 {b,ve 2438

1/ 10,94 16,938 e 23080

{8 10,93 17.93 2348

ity 17408 10498 023582

2 18,43 19,92 2234

‘ Cevt 4,98 .1700

2 UYL Yeub R4

3 ¥ewh 14,94 £ D132

] 14,94 19,92 D242

1 g Ay 2R 04 «DAYY
)
)
)
1]

A-174




0344 307

ATWC TWHL TES30T E3JAGAY W3 SuH dibl

Y

-
X




Fr I |

1/ dioy 4=3a CHY RSU/Z CHZ2 FLY 7 Naen JA ni b (HISCH2BUN/LUZEN 2,5 MIN
B CumPlex IS In sLdbn as  (vgd4, gF ,F Akt s 1958138F=01 e 2VVNANL+U2

INteRvAL @ TR MAX P #MS RATE NDISE
r? 7 ARC SeC/SEC
1 Va1 1.[)“ .”2\5?
2 Lewn 1499 .0554
3 1,49 2,9 LYl R
4 2499 9,98 s1217
5 J.yB 4,98 «9550
() 44,98 S, 48 « 1936
7 et ne97 « 8337
5 o,9/ /eM7 « 2899
2 Y b,96 L9202
10 6,90 .90 e 9399
il Y,db 1¥Uh 3631
12 i, 9b 11,95 L3480
13 11495 12,95 2183
14 LoD 19,95 e 3N23
12 13,90 14,94 9142
1n 14,94 15,94 e 3UN2
17 {D,94 10,93 02750
1 to,9d 17.93 2787
1y 17,99 18,93 2711
2 18,93 19,92 «2R4AM
1 SIC 4,98 JI9UN
P 4,98 V,90 b3lY
3 Ye9h 14,94 . 7862
4 14,94 19,92 D323
1 O 2t 4 {.,2544

A-131




ATIRIIMNHLISRS0T 390AGAY NI3E SUH bivd
834 307
898" < 888" 1 8998 o8 1- o A 888 £-
P - - - - - - - - - - - = ro - T - - - - r - - - - - +88e88" 5

NIM 5°Z M3-0LHO=CHI=IH3 R Th3 #I #-60 ® 23 IHD 154 ZHD §E-¢

L I TR TR 1|
IR

—
z M-

207

)

A-13¢




17 Jun Jeda LHZ RO/ CHi ELU
W CoMrpLex Bin | nlula s 1424,
INTERVAL & miN F
YA
i ve0d
?— l.u“
K] 1.99
4 oYY
o] J,9n
[ 4,94
V4 5.943
H Do/
9 /97
1 BLYh
11 Yel9
172 {ua¥d
13 11,45
14 12,99
15 13,95
16 14,94
1/ 19.94
1A 10,99
19 17,93
24 18,69
! Chog bty
7 A gun
R) P,
4 14,494
1 Vg i
)

MAwed [A ['H2 W CHIBCHZBUN/ZLO/EN 2,5 MIN

b, b AxE W l¥DA1Ot=n}

rax F
e

]
1,99
2,99
.94
4,98
H,98
0e97
7 .97
04,96
Gk
190,96
Tia9D
12,99
19,95
14,94
10,94
16,93
17,93
10,93
19,92

4,98

Yeuh
14,94
19,92

2040

L2V UPUNE Y12

xMS RATE NOI1SE
ARC StC/StC

146
83067
L0557
JAH22
, 1304
1178
s 14186
w1577
, 1846
111
2167
2183
2259
2312
2342
02343
2547
« 2463
2202
2064

J1733
L3676
YRR
5211

8335

A-125

h




AT INHL I 30307 I390A3A0 NI3E SHH il
2344 301

307

WIM T N2 OLMO=2HI=IH3 3 ITHS 9l W90 : D03 SHD -Nta v 6 w1 U1




17 Juy ved (H1 ®9uU/ CHZ2 BECU J aerd A (Rt F (HISCHZSUN/ZLU/ZEN | MIN
# COMPLE & Fas It BLUCR a3 1424, uF,F ArF  ,9/76DH3c =]  1ABALAL+AD

IvIERvaAL & Nl b MAX F ~MS RATE NUISE
YA M ARC SEC/StC
1 Vig N YR Y E TR
2 4,98 19,92 1,1404
3 1Y,v2 2Y .48 N -1-1U81
4 2Y .08 3v,84 «4724
5 Iv,a4 a4y, 64 2784
[ 49 4ov Y, /7 1872
7 Sa.77 by /3 1474
R ha o/ 79,09 01292
9 79.0%9 U 05 1179
14 B9,009 99,61 21017

1 VgV 178,00 1,0992




1
i
ATHOIMHLISS0T E356A3AY NI3E SUH vivd
900" 2-
||||| +89808 " +—
i
]
1
I
1
||||| 480000 €
i
1
'
#000°801= J
' 99268 =N
\ vl =1
See” =it
nnnnn Jgeppe-2BY8C = WM
[
¥
i
: M 567
1
30000 1-

MIN 1 HBOLNO-ZHO-IHD A WD B MU0 ® N33 IMD -NSA THI 56 W i




1/ Jiisv Qe LMZ RO/ Ol BEL Y 4 A=K A CH2 W LHisCH2EIN/LU/ZEN 1 MIN
B CyMPLLEA PIS In plLdln us  fugd, OF,F AK*b 0 876003E=011 ,100000WE+03

INIERvAL = Miv F MAX F KMS RATE NUISE
Wl Ml ARC SEC/StLC
1 LY Y,96 42016
2 9,96 1y,92 7778
3 19,92 24,88 « 7259
4 29,588 3y, 44 ,44/79%
3] du,84 4y oV 2670
o 4y , 84 Sw,77 .1606H 1
V4 59,77 69,73 e11u®
o 69,73 74,69 «0971
9 79,69 Ry ,05 e 4585
L n HY . HH Q9,01 Ju644

1 LW 1 04 1,85%79




ATROINHL TENI0T B3WAEAY NI St tibd

8885°¢ = 4
hZee” =M
89°68y =1
; =18
=N

W 301

NiW 8 WLOVLNO=ZHI=IHD 3 IH3 81 #-#0 2 723 2D NSa Irl 36 W 1

A-138




17 1N dwo,

[OUT U YOIV A DL U YR L

L :UHPLtX PI1S Iw |’LIJCI\ "}

LiTERVAL &

I NT T S -

— e S e = e b e -
A NT TN ~-5C

20
21
22
23
24

"IN ¢

"l

frg 1A
o 1 ¥
o 2h
oSt
e 4V
oV
0
o
OV
9V
1 g0t1
1elnm
ledt
1.3¥
L4
104
1,064
1,79
1,40
1,901
raiL
Y
2e2¥
¢ o dV!

s A A D A

VF ,F Ant

rei E

MAX F

H2

in
Xy
o St
4V
30
04
o/
-1
9
R R0
1elw
1.22
1430
1,40
1od¢
1,00
Ya/¥
1,80

Ny

2,01
2o1t
2420
2,90
2,44

CHIECH23UN/L.O/EN 4 MN
e24414iF =AY

25000V}

NMS RATE NUISE
ARC ScC/SEC

J4019
Jundd
U7 6
ARy
<9132
0106
28193
V210
L0670
s0273
20297
0322
B336
20308
0372
JUd78
V4usS
LT R
,0452 ]
20452
Y 1)
<488
L0467
2473




ATHROIMHL TS0 E33NGAY N33 StH vivd

nn Ilﬂl

-
z m-

A-140




i ’,
17 Jusn  ue/  (re aSu/ ol rLd v HAa=d 1A CH2 w LM1ZCHZSNON/ZI O/En 48 MIN i
B CUMPLEX FIS 1Y abLulis e lwgd, DF,F AXE «2d44141F=it2  2800404L+01 i

K
INTERVAL & nlw ¥ nAXx F RMS RATE NUISE ik
n H2 ARC StC/SEC b
i
1 Goeu¥ Y BR1Y j
P L0 b CLRR g
3 el 3 JORAR gy
a 3 e L0V 1 !
5 .4V .Y , 0086
6 . b1 V105 ,
7 o Db A% 124 l
] i X7 e «81458 '
9 Y 1 «0225 ;
Lw YA L.u¢ V171 :
1 1001 1,40 V180 :
12 1,19 1,20 L8207 |
14 1,29 1,34 28234 l
14 WY 1,40 0229
1% 1,40 1.50¢ L0266
16 1 40¢ JO Y 0205
17 1 .6¢ 1,77 U274
18 179 1,84 L V290
19 1.8 1,90 « V295
299
0316
«03NA
L8319
JU3n9
L0378
U1
01132

A-147




r

ATWIMNL I 3307 E330a3A8 NI38 StH bipd

s

—
xR Au

A-142




‘“\\

17 o e ¢
. i o L‘rvd Yoo/ (M N ;
LLr vy I LA ﬂ:rC?wQQUA-ﬂ o vl L
MAVARANY. 3chQQUN/ !
.465281F~M6 A 5
" - i ,5uwuuet¢
vl

Tuiemeal 4
T r
| . HAX ¢ 3
H N ot KMy HALE NUISE
J o o ARC StC/spc
“ Pl 202 .Uuaz
N evid T vous
: i o LK
] o o P51 N
: o Te X 21
w e o «BVHp)
K . o1& Qg o
Ty . T leoig
; - i 0012
: e T 16U 2
g i s a7y
i s 13 024
l!~ '14 .14 .UBI7
t7 i e s
1 ulb -16 .n"xg
iy o7 e o
da sl 'x” .““Zu
21 P A T s
42 s A loass
3 e o P22
: o et NLE
] o7 e vizs
P4 =N o o7
27 oL d e w2
24 D o ooz
29 b P S
P 27 e a3
BB o e eis3
bYe ve ' “49 vass
S PR YY) " ons7
b W3} o1 Laoan
P 32 3 vass
: . i LAY
37 ARy i e
30 2 o oo
B 0 RY. B4R
s oy o7 v 4040
B SR "o ess
3,2 QY " o
.S R - au vz
4.3 ed1 PP vees
dh 04’ ee wias
an odd '4‘3 'w”44
: i P w843
a4 o o e
49 » 16 P vaed
: e il eidds
: 3 -4 yUd4s
‘ o ‘eo e M4
< LAY ey ea4s
: o e 10445
; 1 ‘o W2y
b] Y 'y [vess
| e 5 24T
| 5 P 12y
‘ o 0137
0224

A-143




ATRIO ML TS0 EISUAZAY NI3E SHH Bivg
0344 307
8682 -

r—- - - - - - +88088° v—

!

!

I

)

!

b - - - - - 496606 € -

|

]

! 8880°82 = 4

] £5618° =

, 82"1s =1
528 =11

b w = - - - - Brel = N

1

i

i

“ M 307

]

WIN S H3-DUHO=CHI=THD 130 X3IHSH H-H0 ° 33 IHD NiSa TH3 Xé6-5 W i




17 i Ge9a LMe xSL/Z LY EGr 3 Daei HEATER OFF CHIICH2BO0N/LU//EN 5 MIN
8 Coatrlbx P1S 1o BlLUCK €2 1024, UF,b AxE  L1953813t=01 ,200ddren?

FalimvaL S L fax F KHMS kATE NOISE
w7 ) A ARC StC/StC

| W L W0245
2 Loy 1.99 ¥4ud
N 1 ey 2,99 <0635
29 3.9K L8226

) RS 4,98 . 1207
5 d,9n h,98 n12/8
7 D, dh V.97 . 1582
4 D s7 7497 e1709
9 Y 8,96 T ER)
1. R 1 Y,96 21v4
11 A u,¥8 2107
1/ 17,90 11,95 e22b4
LA Jiewh 1¢.,95 PrITY
14 V2444 13,95 2347
15 19495 14,94 02478
P A 14,94 15,94 LRY:
14 {o.,v4 10,93 2371
14 Inavd 17,93 e26413
1 17,93 15,93 2493
29 PR 19,92 02317
{ gt Q4R 1707
“ A uR ¥,96 .3924
3 eyl 14,94 +sO10D
4 Ta.ya 19,92 o564
1 byt ?k'w'vli" '5734




AD~A092 515

UNCLASSIFIED
34w3

o

ARMAMENT DIV (AFSC) EGLIN AFB FL 22/2
SCALE FACTOR AND NOISE PERFORMANCE TESTS OF THE BENDIX CORPORAT--EYC(U)
AUG 80 R KIM» J HOFFMAN

AD=TR=80-63 SBIE=-AD-EB00 119

END
Dare
FrwED




& ATRIDINHLI AR50 I3NROAY W33 SUH uibe

[ 4
N
[ o
wn O
»
nuuwuww
=
x MmNl

3w 207

HIN S 13-071-NO=2HO=TH] H-UD ﬂ:gg CH3 S «tu 1-81 WY 81

A-146




! 14 Jily 1A=, it} Ho/Zomg ELECIRUNINS A=y CHISCH2BNN/LO/EN 5 nIN
; HoCJrLeX iy In BLutn o8 1124, DF,F ARE G195013E=u] 200 A0BE 442
: LifexvAL ala MAX F KMS RATE NQOISE
X n? V4 ARC SEC/StEC
1 ek 1,14 231
2 1¢ 1,99 00519
3 1e9Y 2499 s 0835
) 3,8 4,98 01772
‘ QoM DeYH 1747
/ V.98 LY/ 0 21100
d 0.497 7.97 02204
9 /97 T 02783
14 890 ¥,96 02899
(W Y,.,986 14,96 e 2903
12 1996 11,95 e 3331
[N 11,99 12,99 e2973
14 12,99 13495 e P08
13 13,99 14,94 02803
16 14,94 15,94 2681
17 10,94 16,93 « 26108
) ob 10,93 17,93 2521
24 lu.vd 19,92 e24b4
1 Naut4 4,98 2326
2 dgaun 4,96 09325
3 HelUo 14,94 20585
4 14,44 19,92 e D675
E 1 eod 20,99 1,0478
v
)
)
!
r
Al

' A-147




. s e

ATRIOIMALINI0T EIMRAGAY WIOE SUH vivd

NIN S MO-DVHO=ZHI=THI H-U0 33IN08LIII T TRI-S8 W S-81 W 81

It H0ttn
Bu

Wl
X |-

A-148




14 JUN lWe? CHZ2 KRS/LH] ELECINUNICS (A=M CHISCH2SON/LO/EN 5 MIN
B CurPLex PIS [w pBLUCh us 124, F ,F AxF  L195313E=0) ,200000t+82

v o er———————

INIERVAL MIn ¢ MAX F RMS RATE NUISE
M7 [} ARC SeC/SEC

? 1 ol gttt 1 .40 0162
2 .01 1,99 9300

3 1,9Y 2,99 L1587

a 2e9Y 3,98 0836

5 3,98 4,98 «97953

] 4,98 VD,98 1314

7 DeyYH 6,97 «1431¢

8 Vey?7 7.97 03775

9 7447 b,96 01937

) T 9,96 <2093

3t U 10,960 2245

12 10,986 11,95 22296

13 11495 12,95 2454

14 12,95 13,95 02383

5 13,95 14,94 22578

16 14,94 15,94 023821

, W7 19,94 16,93 ,2460
' 18 10,93 17,93 02476
19 17,93 18,93 02451

20 16,93 19,92 22639




- A s 4l 3 AL e ol OO Al IR I 5

A b et b e A AR S A . -3 S o NP a1 n ST

ATROIMUINYI0T EIDAGAY NI SUH Hivk

NIk S5°2 ME-01/N0=2HI=1THD H-80 SIINCALIITTI ZHI-SH THO UE-81 N Bl

0

A-150




r.f‘ o e " v ™
183 Jun fueds LAl RS/CH2 ELELIRUNLS Naer CHISCH28UN/LU/ZEN 2,9 MIN
i # COMPLEX PIS IN pLUCA us  1V24, yF ,F ANE J1985313E=88 ,200800c¢02
g INTERVAL & MIn b HAX F RMS RATE NUISE
i nl LY4 ARC SEC/8¢tC
* 1 Ve nd 10t «0233
2 1ga¥ 1,99 8507
- 3 1,99 2,99 ,0837
4 2e9Y J.y8 1177
5 3, YA 4,98 1949
6 4,97 2,v8 01724
7 LY ] 0,97 « 1986
3 V97 7,97 2444
9 7e97 BeY6 c2901
! 14 He9b 9,96 101
: it Y,u6 10,96 03122
12 11,986 11,95 « 2801
13 11495 12,95 e 29068
14 12,95 13.,9% 02806
13 13,99 14,94 046058
1o 14,94 1H,94 22494
; 17 15,94 16,93 02594
! 18 16,93 17 .93 2484
19 17.93 18,93 <2508
. 2% 18,93 19,92 02554
1
1 et 4,98 02502
2 4,98 Y,96 05629
3 ¥,96 14,94 «bdu
4 14,94 19,92 « D651
f
! ) Y 2,04 1,0610




ATIIOISULINI0T I3NRGAY W31 St Vit

M 30N

A-152




— T ———————————

!
| ! 13 Juv 1deds Lid WS/CH] RLELIKUNTLS DAsr CHIBLH2BUN/LU/EN 2,5 MIN
) | ® CuMPLEA PTS Ta BLUCK via 1124, NF ,F ARE ,L1995313Fe0]l ,2000W0REeV2
{ INTEXVAL & AIN P mAX F RMS RATE NOISE 1
[ i n? nZ ARC SEC/SEC {
|
| | Ve W¥ 1,00 0104
f 2 1,0% 1,99 Je390
; ) 1,99 2,99 JU615
\ 4 2.99 3,98 0982
} 5 3,98 4,98 ,4028
; 6 4,90 5,98 01310
| 7 9,94 0,97 1515
| 8 2497 7497 1693
] 9 /.“7 b.gb .‘904
: i1a ] gogb .‘968
f 11 3490 10,96 ,1801 3
12 10,96 11,95 02382
| 18 11,95 12,95 <2463
b 14 12,95 13,99 02377
‘ 15 13,95 14,94 02547
16 14,v4 15,94 2535
17 10,94 16,93 02375
' 18 10,93 17,93 0e354
1y 17.%3 18,93 02348
2w 158,93 19,92 2617
1 D e¥ 4,98 4194
? 44yR 996 3832
) Wyt 14.94 .5255
4 14,44 19,92 . 5als

3 ! hewn 20,09 9512




ATROIMMLII0T IE3NRGAY NI3E SUH Huiud

A-154




? 13 JUn 1v¥=a (Wl RS/Lh2 ELECTRUNICS uAeH CHIaCH2SON/LO/EN { MIN
H # COMPLEZL KIS IN BLUCK w3 1024, DF,F ARF L,97608638E=01 . 10000ALE YA
! LeTERVAL o nIn F MAX F NMS RATE NOISE
nl H2 ARC SEC/SEC
1
1 vig il 9,96 « 0039
2 Y ub 19,92 1.,0072
’ 3 19,92 29,88 W7619
4 29,68 3v,84 <4551 1
) IV, a4 49 ,8¢ 2828 ,
() 4y, 8w 59,77 01859
7 S9,.77 9473 s 1406
B8 69,73 79,69 1186
Yy 79,69 BY,05 21083
1M 84,09 99,61 917
1 RIRT 104 1 1.5286
1
1
0.'
}
;
!
b }
, -
12
S
4
' A-155
i
§




ATROIMU TEE30T E3HRGAY K338 StH divd

]
lllllllllllll —l _— e = = .= |§— l”'
i ]
1 i
i i
- — - - - - as_
400600° Z o000 po1- 4
i i 99.68° =30
. : yzool =1
see” =10
! 1 8v8c = N
H H
|||||||||| - - - - - - -88008" 1-
i H
' ' e 907
e - m - = "l'llv.' |||||||||| _||"ll|l~¥.w

Wis T 3-0T-NO=ZHO=THI H-H0 3DIWGAIIS 3 THl-34 W3 581 W¥ BI

A-156

e ——— T — . . T v — e
- - <!- L - - —— . e - — -— - -




| 13 JUN 11=9 CHZ RS/70LHL1 eLECIRURLLY YAmsH MrisCr28ON/LO/ZEN 1 M]IN
# CuMPLEX RIS IN nbLUCKN w3 124, UF,F Akt ,97636J3E=01 ,10uAput+yd

INTERVAL mIN F MAX b NMS RATE NOISE
"2 12 ARC SeC/SEC
1 Vi g} Ye¥h .1.1-7
? S INYT 14,92 Jb814
N ‘9.9? ?g.bu .7595
4 29 M IV, 84 4389
5 3yv,44 ay 80 02945
6 44 i hye/l7 1547
] W77 O e73 STEE-)
8 by,/3 74,0689 B9V
Y /96N 89,09 . 4834
1 By, 05 9,61 J0590
9 vig kW 10 qub 1,4940

A-157




ATROIMHL IS0 ENRGAY 'AOE SUH gitd

008"
~88000° 9-
}
]
]
! TS
]
]
S U O
]
: 8ses'z = 4
t 200" =M
8968y = 1
wepoe-c 90 68v = 1
] 8y82 =N
[}
e e e e e e~ = — ~ - -pBRER 2Z-
M 501

“oneas™ 1-
NIN 8 NI 0L NO-ZHO-THD H-80 SOIWOALITT W1 S IHD 9-B1 MY &1

A-158




13 JUN tueb (.41 RS/LRY LLECTRUNLICS QAei CHISCH2BAN/LO/ZEN 40 MIN
B CuMPLEX P1S TN BLUCA ws (¥ 24, OF ,F ARF ,244141E=¥2 . 25000NE*01

JiicRVAL & miN ot max F RMS RATE NUISE
ne n? ARC SEC/SEC
1 Y o0 0837
2 ol 29 ¥4l
K} e eIV Juf05
4 51 Y ,0n92
5 Y] 1 0122
o 5 + OV 148
7 Y 70 0174
8 o7 ¥ -1 20196
] Y e 9V 20308
14 S\ 1,0V 0244
il I.V‘VJ 1.10 .‘259
12 1,1 1,22 0292
18 1.2V 1490 U299
14 1,99 1,49 .8338
15 1,489 1.9¢ R REL
b (W1 1,64 s6301
17 1,HV 1,70 s 8350
1k 170 1,89 A RIL)
1y 1 on¥ 1,90 <8389
Py, 1490 d,00 s 0395
21 2,90 2ot 8387
22 2ot 2,24 L, 0436
23 2,24 2434 L0434
24 2y 240 s0425
1 et 1,40 0524
2 1y An 2.0 ,1089
t A gl 2.5“ .1353
A-159




ATROIMULISI0T GMIGAY M3 StH it
1 8344 307

nn "Ql

vl
X M-

Wik 8% M- OLHO=2HI=1HD #—t0 SOINODALITI T 1HD -38 SH: 81 WY 31




ComeLex #1S I8 BLUCK w2

! INIERVAL # nlt
2¥4

CANT O LGN~

11924, OF ,F AKF

r

[}

e244141E02

‘
MAX ¢
W2

18 JUN 1#e7 [CHZ2 NS/ LH] clLECTRUNICS OA=H CHISCH23ON/LO/EN 4 MIN
L]

«250RPVE+0DY

RMS RATE NQOISE
ARC StC/SEC




ATROIIBULIO0T ENROAY HEM SUH vind
83834 307

—

e e e w e e e em e e e

§
]
.

8
ol
\n
nowoan
-
x -

W 207

#3 61 A-H0 P IHD I-T1 NP &3

-y

NId S MIOVNO=THI G- D1 WO=ID N




19 JUN Ll=] Cii}

W CUMPLEY PTS IN HLUCK us

INTERVAL W

O XYY W)~

& N\ e

} Ohavy LA CHl N

nIN P
nZ

¥,00n
1,00
1,99
"90
J.vé
4,98
9,98
097
/7 ¢97
H,96
Yoo
11,96
1) 492
12,99
13,98
14,94
19,94
16,93
17,93
18,93

¥,00
4,98
¥,96
14,94

Vel

CrisON/LO/ZEN CHZ2SUN/LUZEN

MAX F RMS RATE NO1SE
[} ARC SEC/SEC

1ou® 2216
199 20459
2,99 8718
3,94 20924
4,98 1864
N, 98 01122
6,97 e1140
/.97 03199
H,96 <1100
9.96 1177
19,96 03179
11,95 3108
12,95 <1096
13,98 01029
14,94 o10@/72
18,94 o1119
16,93 e 1036
17,93 .1018
10,93 012356
19,92 20938
4,98 02258
9,96 « 2545
14,904 s 2407
19,92 2412

H MIN

1924, OF ,F AkF  J195313E=s01 ,200000Le02

,4873




ATROIIBUIEN0 NG H3E SUN i

000°82 = 3
' €S61e° =3
\ ®’'1s =1
s28° =
' 82 =N
t
90008°2-
]
! am N
1
‘oen00" 1-

NI S O/0VNO=ZD IG/0VND=TD N T ¥1 A0 ¢ 20D 2-11 W 61

A-164




’I'}""'“ e o =g

i 17 JUN t1=2 L2 ; UAeV TA CH3 N CHISON/LO/EN
; ® COMPLEX PIS IN BLUCK us 1024, UF,F ARE
INTERVAL & min F MAX F

"2 L.}

1 Y04 1,00

2 1,00 1.99

3 1,99 2,99

4 £,99 J,vé

5 3,98 4,98

é 4,98 .98

7 5,98 6,97

8 ve¥7 797

9 7497 U,98

lo 4,90 9.6

11 Y906 18,96

12 14,96 11,93

3 11,93 12,995

14 12,958 13,99

13 13,95 14,04

16 14,94 15,94

17 15,v4 16,93

18 . 10,93 17493

19 17493 18,93

2a 18,93 19,92

1 1,080 4,98

2 4.98 9'96

) 9,96 14,94

4 la,va 19,92

1 ¢,u9 20,40

1

Cn2snNiv/LO/EN 5 M]IN
2 193013E=01

<2000 vg2

RMS RATE NOISE

ARC SEC/SEC

,8341
<0808
01137
1160
1208
. 1509
01591
.1666
1727
.1756
,1678
01756
.1861
,1795
,1728
,1525
01918
,1618

J1547
3256
3927
L3851

«0509

A-165

A




DISTRIBUTION LIST

Defense Documentation Center
Cameron Station
Alexandria, VA 22314

AD/TETPR
Eglin AFB, FL 32542

AD/DLOSL
Eglin AFB, FL 32542

3201 Air Base Group (HO)
Eglin AFB, FL 32542

AD/CS
Eglin AFB, FL 32542

AU
Maxwell AFB, AL 31142

NASA/Marshall Space Flight Center
(Attn: Mr. Henning Krome)

Code: TAO1

Huntsville, AL 35812

Lockheed Missile and Space Co.
(Attn: Mr. Gus Brady)

Orgn. 62-34/Bldg 562/Fac. 5

P. 0. Box 504

Sunnyvale, CA 94086

The Bendix Corporation
Guidance Systems Division
(Attn: Mr. Joseph Blondin)
Dept 6401

Teterboro, NJ 07608

6585th Test Group
Holloman AFB, NM 88330
TSL
GDP
GDA
GDL

Copies
12

10

NN BN




